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The Official RAF Annual Review 2020 has been 
produced by Key Publishing with exclusive access 
to the Royal Air Force, and featuring articles 
written with and by RAF personnel. This 132-page 
special magazine provides behind the scenes 
insight into the aircraft, equipment, people and 
operations of one of the world's premier air forces. 
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Flight Lieutenant Paul ‘Ernie’ Wise describes piloting the 
Battle of Britain Memorial Flight's Dakota for D-Day 75 events 
in Normandy on June 5 and 6, including the aircraft's first 
paradrop in five years. 


Flight Lieutenant Andy Donovan, a Chinook pilot with 27 
Squadron, provides an operational perspective on the vital 
contribution aircraft is making to French efforts against 
Islamic extremism in Mali. 
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In the past 18 months, Lightning Force has deployed jets 
©) to Cyprus, Italy and onto HMS Queen Elizabeth, plus added 
ROYA L an OCU at its Marham home. Those involved describe a 
challenging but exciting period. 
and much more! 
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F/A-18A A21-12 is one of up to 46 Royal Australian Air Force ‘classic’ Hornets that will be sold to Air USA for an 


undisclosed sum. The service's F/A-18A/B fleet is planned to be withdrawn from service by December 2021 and is 


currently being replaced by the F-35A. CPL Craig Barrett Copyright/Commonwealth of Australia, Department of Defence 


he growth of contractor-operated 

Red Air training fleets shows no sign 

of abating, with Air USA becoming 
the latest private firm to acquire a fleet of 
secondhand fourth-generation warplanes. 
The Australian government is selling as 
many as 46 former Royal Australian Air 
Force (RAAF) F/A-18A/Bs to the Illinois- 
based firm, which will use them to provide 
adversary training services to the USAF. 

As air forces around the world streamline 
their fleets and move increasingly to fifth- 
generation platforms, still-capable ‘legacy’ 
jets are becoming available for commercial 
enterprises, some of which are building 
up inventories that could rival many of the 
world's air forces - numerically, at least. 
Air USA - which already operates a fleet 

of subsonic L-39s and L-59s, BAe Hawks 
and Alpha Jets on behalf of US government 
agencies, and which has a pair of stored 
MiG-29UBs - joins a growing group of 
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North American contractors accumulating 
supersonic combat jets to meet a burgeoning 
US military Red Air requirement. Airborne 
Tactical Advantage Company (ATAC) and 
Draken International have both snapped 
up secondhand Mirage F's, plus ex-South 
African Cheetahs in the case of Draken. Then 
there's TacAir, which has acquired former 
Royal Jordanian Air Force F-5Es. Top Aces, 
meanwhile, is inducting 29 F-16s that were 
acquired from an undisclosed source. 
Significantly, Air USA was one of the 
beneficiaries of Air Combat Command's 
US$6.4bn (£4.9bn) Military Combat 
Readiness Training contract awarded last 
October, with the Red Air spoils shared 
by ATAC, Blue Air Training, Coastal 
Defense, Draken, TacAir and Top Aces. 
There are plans to transfer the RAAF F/A- 
18A/Bs to the US over the next three to four 
years, but it's unclear exactly how many of 
the 'classic' Hornets Air USA will receive. It 
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seems the pick of the bunch have already 
been accounted for - Canada selected 25 

of the best available Australian F/A-18A/ 

Bs as interim fighters, to complement its 
existing CF-188 Hornets, and deliveries of 
these are ongoing (see North America, p16- 
19). And while the Australian 'legacy' F/A-18s 
have undergone regular avionics upgrades, 
structural improvements have been more 
limited and just ten underwent a fuselage 
centre barrel replacement. With that in mind, 
Air USA may need to invest heavily in the 
jets to ensure they are capable of standing 
up to the rigours of simulated aerial combat 
over the rest of their planned service life. 
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Operating the P-3C CUP+ Orion, the The E-2 Hawkeye has proved to be a very one of just two USAF aggressor 
Portuguese Air Force's Esquadra 601 is a reliable airborne early warning and control squadrons. Kedar Karmarkar 
maritime patrol and anti-submarine warfare (AEW&C) platform for the US Navy over the ventured to Fairbanks to 
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this is a unit that ranges far and wide. that will sharpen the 'eye of the fleet: during Red Flag - Alaska. 
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Fly Navy special 


48 FORCE REPORT: s; D 
UK Fleet Air Arm 4% NON 
Britain's Royal Navy has Y d! 
led the world in operating 
aircraft from warships e^ 
over the past 110 years. Tim x 
Ripley reviews the Fleet Air 
Arm as it enters its second century of service. 


86 56 Carrier drones for 

the Royal Navy? 

As the UK begins to explore options for 

integrating unmanned air systems with its 
98 Queen Elizabeth-class carriers, Richard Scott 
| examines potential roles for drones on board 
these warships. 


82 EXERCISE REPORT: 
Merlin Storm 

lan Harding and Kevin Wills deployed with 
846 NAS as pilots and aircrewmen set out to 
achieve their wings during the final training 
course on the Merlin HC3 variant. 


Cover: This month's AFM is a UK Fleet Air Arm special, with a Force Report on the Royal Navy's flying units, a 
report from the latest instalment of Exercise Merlin Storm, and a look ahead to future carrier-based unmanned 
air systems. While British F-35B Lightnings - as seen on the cover of this issue - are currently assigned only 
to RAF squadrons, the Lightning Force is a fully integrated unit incorporating both. RAF and Royal Navy air — 
and ground crew. Personnel from both services.are.mixed in the flying squadrons and support eli 
. ~but-the-first-Royal-Navy-badged unit, 809 Naval Air Squadron, is scheduled to stand up in Apri 2023. i 
Jamie Hunter Left: Callsign "Rage; a pilot from the USAF’s-18th Aggressor Squadron taxies out in his Arctic- 
titia F- (Ge cio; a night ı REGIS — Eeloni cir Bee Es Alaska. Us} tisi issue, AEM, kicksoffa— — 


Headlines 


- FCAS demonstrator 
phase launched 


Above: A Dassault concept for the Next Generation Fighter which will be the manned combat aircraft element of FCAS. Dassault Aviation 


THE MULTINATIONAL 
Future Combat Air System 
(FCAS, or Systéme de 
Combat Aérien du Futur, 
SCAF) took its next major 
step with the launch of its 
demonstrator phase. On 
February 12, the French 
and German governments 
awarded Dassault Aviation 
and Airbus - together with 
their partners MTU Aero 
Engines, Safran, MBDA and 
Thales - €155m (US$168m) 


THE UK Lightning Force has 
concluded its deployment to 
Nellis Air Force Base, Nevada, 
for Exercise Red Flag 20-1. 
Five F-35Bs - serials ZM139, 
ZM141, ZM142, ZM144 and 
ZM146 - from the RAF's No 
617 Squadron ‘Dambusters’ 
spent three weeks at the 
base near Las Vegas (see 
also Lightnings head to 


worth of initial framework 
contracts to start the 
demonstrator phase. 

The Phase 1A contracts 
cover an initial period 
of 18 months during 
which time work will 
begin on developing 
the demonstrators and 
maturing technologies, 
with hopes of flight tests 
for the fighter technology 
demonstrator beginning in 
2026. Phase 1B, which is 


Red Flag, March, p10). 
Commanding officer of No 
617 Squadron, Wg Cdr John 
Butcher, explained: “Our 
experience on Red Flag has 
been amazing. Lightning 
has performed really 
well in this exercise and | 
have also been pleasantly 
surprised as to how everyone 
has performed in this 


scheduled to commence in 
2022, will include Spanish 
industrial participation. 

The demonstrator phase 
will focus on the main 
technological challenges 
relating to the manned Next 
Generation Fighter (NGF), 
with Dassault Aviation as 
prime contractor and Airbus 
as main partner - this will 
be the core element of 
FCAS. It also covers Remote 
Carrier (RC) unmanned 


environment. Our team has 
done fantastically well.” 
Lightning Force personnel 
deployed to Nellis included 
junior pilots, most of whom 
came to the Lightning direct 
from training. According to 
the RAF, events during the 
exercise included 40-v-40 
air combats and tackling 
Russian-made surface- 


Three No 617 Squadron F-35Bs taxi for take-off during Exercise Red Flag 20-1. Crown Copyright 
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systems, with Airbus as 
prime contractor and MBDA 
as main partner; Combat 
Cloud (CC) with Airbus as 
prime contractor and Thales 
as main partner; and the 
NGF's engine, based on the 
Rafale's M88, with Safran 
and MTU as main partner. 
The FCAS programme 
aims to field a fighter 
that will replace the 
French Rafale and 
German and Spanish 


to-air missile systems. 

In related news, four 
F-35Bs from the RAF's 
No 207 Squadron recently 
completed their first night 
landings on board the carrier 
HMS Queen Elizabeth. The 
milestone took place during 
Exercise Lightning Fury, 
conducted over the North 
Sea, and was announced 


Eurofighters by 2040. 

In related news, Dassault 
Aviation's nEUROn stealth 
combat drone technology 
demonstrator recently 
completed a new flight- 
test campaign in support 
of FCAS. The fifth series 
of trials included studying 
the use of a stealth combat 
drone in an operational 
context, including possible 
defensive tactics against 
such an air vehicle. 


by the Ministry of Defence 
on February 7. The exercise 
gave No 207 Squadron 
essential carrier flying 
experience and provided 
supervisory qualifications 
for landing signals officers 
(LSO). The UK plans to 
declare initial operating 
capability for Carrier Strike 
by the end of 2020. 
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SAAB HAS revealed details 
of its bid for Canada's 
Future Fighter Capability 
Project (FFCP), which 
includes teaming up with 
Canadian aerospace 
companies IMP Aerospace 
& Defence, CAE, Peraton 


A -6 over | 


[Al unveils i 


Heron 
Mkil UAV 


ISRAEL AEROSPACE 
Industries (IAI) unveiled 
an updated version of its 


Heron medium-altitude long- 


endurance (MALE) UAV 

at February's Singapore 
Airshow. The Heron MkII 
builds on experience 
gained by the company in 
developing earlier models 
of the UAV. The Heron MkII 
incorporates a Rotax 915 

iS engine, providing a 50% 
improvement in rate of climb 
and a 16.6% increase in 
maximum speed compared 
with the Heron 1. The 
performance characteristics 
allow it to reach an altitude 
of 35,000ft (10,668m), 


www.Key.Aero 


Wer White Sands Missile Range, New Mexico, during 
Experiment (í OA-X)sAfter a proposed transfer to Iraq was approved but not proceeded with, 
Tunisia may become the first export customer for the AT-6. USAF/Ethan D Wagner | 
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Saab announces Gripen 
for Canada Team 


- oS. 


s 


d 


Canada and GE Aviation. 
Saab is proposing its 
Gripen E as Ottawa seeks 
88 new fighters to replace 
the Royal Canadian Air 
Force's existing CF-188 
Hornet fleet. The Canadian 
request for proposal requires 


` ige 
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First flown last November 30, serial 39-6002 is the first of 60 series-produced Gripen Es for the 


Swedish Air Force. Saab 


companies to provide 
industrial and technological 
benefits and the Swedish 
firm is promising "high- 
quality jobs and technology" 
as part of its offer. 

Under the Gripen for 
Canada Team, IMP 


the USAF's Light Attack 


The IAI will offer the Heron MkII to the RSAF, which 
currently operates Hermes 450 and Heron 1 UAVs, 
which have been in service since 2007 and 2012 
respectively. Roy Choo 


maximum speed of 140kts 
and maximum operating 
endurance of 45 hours. 

The Heron MkII has a 
wider and stronger fuselage 
structure, permitting a 


greater maximum take-off 
weight and payload. This will 
enable new configurations of 
sensors and radars, as well 
as additional payloads suited 
for electronic intelligence 


Aerospace & Defence 

will contribute in-country 
production and in-service 
support across the life of 
the Canadian Gripen fleet. 
CAE will supply training and 
mission systems solutions, 
while Peraton Canada 


will be responsible for 
avionic and test equipment, 
component maintenance, 
repair and overhaul, and 
materiel management. 

GE Aviation will provide 
and sustain the fighter's 
engines in Canada. 


AT-6Cs approved 
for Tunisia 


THE US State Department 
has approved a possible 
Foreign Military Sale 

(FMS) of four AT-6C armed 
trainers to Tunisia. 

The move comes four 
months after the department 
authorised the potential sale 
to Tunisia of 12 T-6C trainer 
versions - this US$234m 
(£180m) package was 
approved last October (see 
In Brief, December 2019, 
p23). The latest development 
brings the value of the 
overall package up to around 
US$325.8m (£250m). It 


(ELINT) and communications 
intelligence (COMINT). The 
ability to operate at higher 
attitudes and utilise larger 
and improved sensors 

allow operations from a 


now also includes 3,290 

BAE Systems Advanced 
Precision Kill Weapon 
System (APKWS) guided 
rockets, 468 250lb (113kg) 
Mk81 bombs, 60 GBU- 

12 guided bombs and 48 
500lb (227kg) Mk82 bombs. 
The proposed deal also 
involves six L3Harris MX-15D 
multispectral targeting 
systems and six 0.5in-calibre 
machine guns. The Defense 
Security Cooperation 
Agency notified Congress 

of the State Department's 
approval on February 26. 


greater standoff distance. 
IAI intends to pitch 

the Heron MkII to the 

Republic of Singapore Air 

Force (RSAF) for its UAV 

renewal plans. Roy Choo 
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United Kingdom 


UK Poseidon makes progress 


THE FIRST RAF P-8A 
Poseidon MRA1 has begun 
training flights in the UK. 
The aircraft, ZP801 Pride 
of Moray, undertook its 
i from Kinloss 
c on 

lying locally 
aro inloss and its future 
e Sah base at nearby 
RAF Lossiemouth. The crew 
was made up — 
of personnel z 


from No 120 Squadron 

and No 54 Squadron, the 
latter being the Operational 
Conversion Unit for all RAF 
intelligence, surveillance, 
target acquisition and 
reconnaissance (ISTAR) 
aircraft. As previously 
reported, the P-8A had 
arrived at Kinloss on 
February 4 (see RAF 
Poseidon touches down 

in the UK, March, p10). 


Since then it has been 
making regular training 
sorties and is expected 
to soon begin flying its 
first tactical missions. The 
type will continue to fly 
from Kinloss while a £75m 
project to resurface the 
runways is completed at 
Lossiemouth, but is planned 
to move to its permanent 
home in October. Initially 
being flown by No 120 


Squadron, the RAF Poseidon 
will also be operated by 
No 201 Squadron, due to 
be formally established 
at Lossiemouth in 2021. 
Further progress on the 
RAF Poseidon programme 
saw the second aircraft, 
ZP802 City of Elgin, 
being delivered to Naval 
Air Station Jacksonville, 
Florida, on February 5. It 
is now officially under RAF 


ownership and, after initial 
flight testing in Florida, is 
due to be flown to Kinloss 
during March. The aircraft 
made its first flight on 
September 15 last year (see 
Second UK Poseidon flies, 
November 2019, p8). All nine 
aircraft will be delivered 

to the RAF by the end of 
2021 and full operational 
capability is anticipated 

in 2024. Dave Allport 


The second RAF Poseidon MRAI, ZP802 ‘City of Elgin; arriving at NAS Jacksonville, Florida, 
following its delivery flight from Boeing in Seattle, Washington. Crown Copyright 


Merlin HC3i ZJ994 ‘AC’ departed RNAS Yeovilton on February 10. David Billinge 
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Final 845 
NAS Merlin 
Mk3 leaves 


A ROYAL Navy Merlin Mk3 
has left its base at Royal 
Naval Air Station Yeovilton, 
Somerset, heading to the 
Leonardo Helicopters 
facility at nearby Yeovil for 
conversion to Merlin Mk4 
standard. The helicopter, 
serial ZJ994 'AC' (c/n 
50121/DENO5), was former 
Royal Danish Air Force 
Merlin Mk512 M-505, which 
transferred to the RAF as 
a Merlin HC3A and was 
subsequently the last of 
the interim-configured 
Merlin HC3i aircraft 
to be operational with 
845 Naval Air Squadron 
(NAS). The helicopter will 
eventually be redelivered 
to the Royal Navy as a 
Merlin HC4A, which will 
be fully deployable for 
shipboard operations. 
With this transfer, 845 


Zu Yeovilton 


a E 
E" z— GA 


NAS is now exclusively 
operating Merlin HC4A 
‘Junglie’ amphibious 
helicopters in support of 
the Commando Helicopter 
Force (CHF) and the Queen 
Elizabeth-class carriers. 
A number of Merlin HC3i 
remain in service with 846 
NAS, the CHF's operational 
training squadron, but these 
will soon leave Yeovilton 
for HC4 conversion. 

The conversion 
programme provides 
25 helicopters with an 
avionics upgrade including 
a glass cockpit offering 
commonality with the anti- 
submarine Merlin HM2, 
an automatically folding 
rotor head, strengthened 
undercarriage with 
increased travel for deck 
operations and steel 
deck-mooring points. 
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RAF BENSON in 
Oxfordshire recently 
organised Exercise Agile 
Spear 20, which saw 
Puma HC2s from the 
base operate out of the 


Ministry of Defence's 
training area at Barton 
Stacey in Hampshire. 


Among the aircraft taking 


part was XW232, seen 
approaching a forward 


arming and refuelling point 


(FARP), The manoeuvres 
involved No 230 Squadron 
aircraft using ‘Ambush! 
callsigns. A command 

and control exercise, 


Subscribe to www.key.aero for breaking news stories. 
Email the news team at edafm@keypublishing.com 


Sean MgRandle 


Agile Spear 20 included 
FARPs run by Benson's 
Mobile Air Operations 
Team (MAOT) and 
refuellers from the RAF's 
Tactical Supply Wing. 


HHA Hunter T72 returns to the air 


HUNTER T72 XE688 
(actually XE704) performed 
its first flight in the UK in 
46 years when it took to 
the air at RAF Scampton, 
Lincolnshire, on January 
29. The two-seat jet will be 
operated from the base by 
Hawker Hunter Aviation 
(HHA) as a Hunter Trials 
Platform Aircraft (HTPA). 
This Hunter last flew in 
the UK in February 1974, 
when it departed Dunsfold, 
Surrey, on delivery to 
the Fuerza Aérea de 


Chile (FACh, Chilean Air 
Force) as J-736, as part 
of the Operación Atlante 
transatlantic ferry flights. 
Upon retirement from 
Chilean service, it was 
purchased by Embraer 
for use as a chase plane 
for development flying at 
Gavião Peixoto Airport 
in Brazil, where it arrived 
in 2001, as PP-XHH. 
Throughout its time in 
Brazil, HHA provided 
through-life support to 
the airframe. The British 


company then purchased 
the jet when it came up for 
sale, shipping it back to 
Scampton in August 2018. 
The T72 then underwent 
an extensive period of 
overhaul and modification, 
including installation of a 
glass cockpit and various 
modern navigation aids. It 
has been added to the UK 
military register as XE688 
and will be operated in 
the same way as HHA's 
other Hunters, as a 
Military Registered Civil- 


HHA's Hunter T72 XE688 returns to the air at the company's RAF Scampton base. Andy Shelton 


www.Key.Aero 


Owned Aircraft (MRCOA) 
regulated by the Military 
Aviation Authority. It will 
be used on UK Ministry of 
Defence and UK defence 
industry contractor air 
service assignments. 

The addition of the T72 
will allow the conversion 
of new aircrew onto the 
Hunter and sees HHA's 
Hunter fleet standardised 
with all airframes powered 
by the Rolls-Royce Avon 
200 series powerplant. 
Andy Shelton 


Northern 
Ireland 
UAS gets 
aircraft 


NORTHERN IRELAND 
Universities Air Squadron 
(NIUAS) has finally 
received its own aircraft 
and become operational. 

A ceremony was held at 
Flying Station Aldergrove, 
Belfast International 
Airport, on February 26 

to mark the declaration of 
full operational capability 
by NI UAS, under officer 
commanding Sqn Ldr lan 
Dornan, with three newly 
delivered Grob Tutor T1s. As 
part of the event, flypasts 
were performed by an 

RAF Typhoon and F-35B 
Lightning ZM147 ‘013’, the 
latter making the type's first 
visit to the base. In addition 
to NIUAS, 13 Air Experience 
Flight (AEF) has also been 
newly re-formed at the base 
and will use the Tutors to 
fly Combined Cadet Force 
(Air) and RAF Air Cadets. 
The squadron currently 

has 40 students from 
Queen's University Belfast 
and Ulster University, 

but has the capacity to 
take up to 60 in future. 

The first of the NI UAS 
Tutors to arrive were 
G-BYWS and G-BYXA 
on January 18; the third, 
G-BYWI, followed later that 
month. All three are now 
permanently allocated to 
the unit, which began its 
first operations with them 
on February 3. Although NI 
UAS was officially formed in 
November 2015, until now 
it has not had any aircraft. 
To get flying experience, 
students had to rely on 
either travelling to UAS 
bases in England, such as 
RAF Woodvale, Merseyside, 
or waiting for occasional, 
short-term UAS Tutor 
detachments to Aldergrove. 

Prior to this, it had been 
almost 25 years since there 
was a UAS in Northern 
Ireland. The Queen's UAS 
and 13 AEF operated the 
Bulldog T1 at Aldergrove, 
but both units disbanded as 
a cost-saving measure on 
July 31, 1996. After that, the 
only option for cadet flying 
in Northern Ireland was 
with 664 Volunteer Glider 
Squadron at Newtownards, 
but this also ceased in April 
2014 due to airworthiness 
concerns over its Viking 
T1 gliders and was later 
disbanded. Dave Allport 
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Spanish 
Typhoons 
prepare for 


Red Flag 


Ala 14's two-seat 
Eurofighter CE.16-11/'14- 
70' lands at Albacete on 
February 11, equipped 
with a dummy GBU-48 in 
preparation for Red Flag 
20-2. Roberto Yáñez 


Continental Europe 


EIGHT EUROFIGHTERS 
from the Ejército del Aire 
(Spanish Air Force) have 
deployed to Nellis Air Force 
Base, Nevada, to take 

part in Red Flag 20-2, the 
second such exercise of the 
year. On February 28, eight 
Ala 14 jets departed their 
home base of Albacete-Los 
Llanos for Morón air base, 
Seville. Here they joined 
the air force's Agrupación 
Mangual (an air group 
named after a medieval 


flail weapon), comprising 
Eurofighters from both 
Ala 11 and 14, plus support 
aircraft including two 

RAF Voyager tankers. 

The Ala 14 jets comprised 
the two-seat CE.16- 
12/'14-71' plus single- 
seat C.16-37/'14-04', C.16- 
45/'14-10', C.16-49/'14- 

13', C.16-62/'14-21', C.16- 
64/'14-22', C.16-73/'14- 
31' and C.16-74/'14-32'. 

From Morón, ten of the 

Spanish fighters (eight Ala 11 


and Ala 14 Eurofighters, plus 
two spares) departed on 
February 29 to Lajes in the 
Azores. Eight Eurofighters 
then took off bound for 
Nellis, making a stopover 
at Dover AFB, Delaware. 
Before this trip, 
Eurofighters from both 
wings performed exercises 
at Albacete for two weeks, 
including laser-guided 
bomb releases at the 
Bardenas range, near 
Zaragoza. Roberto Yanez 


Last Spanish Eurofighter delivered 


THE EJERCITO del Aire 
(Spanish Air Force) has 
received its final Eurofighter. 
The Tranche 3 aircraft, C.16- 
78/10235 ‘14-36’ (SS059), 
arrived at Albacete-Los 
Llanos air base from the 
production line at Getafe 
on January 9 to join Ala 14. 
Although it was delivered 
in the standard overall 
grey colours, by February 
2 the tail had been painted 
in a black, red and yellow 
scheme including four red 
Eurofighter silhouettes, 
an outline of the air force 
crest and the motto 
‘Volando Hacia El Futuro’ 
(‘Flying Into The Future’). 
The aircraft had initially 
been accepted at 
Getafe in December by 
a crew from the Centro 
Logistico de Armamento y 
Experimentación (CLAEX, 
Spain's Armament and 
Experimental Logistics 
Centre), after making its 
first flight on November 27 
(see Final Spanish Air Force 
Typhoon, February, p13). 
CLAEX then carried out 
acceptance flights at the 
factory, before it was flown 
to Albacete by an Ala 14 pilot. 
Spain has now taken delivery 
of all 72 Eurofighters from 
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Having initially been delivered to Albacete in a standard colour scheme, the final Spanish Air 


Force Eurofighter was subsequently painted with special tail markings. The aircraft, C.16-78/10235 


‘14-36; is seen at Albacete on February 19. Ejército del Aire 


its initial order, comprising 
58 single-seaters and 14 
twin-seaters. Three have 
been lost in accidents, but 
the remaining 69 are all still 
in service. Airbus Defence 
and Space is currently 
undertaking a programme 
at Getafe to upgrade the 
first 17 Spanish Tranche 1 
aircraft to incorporate later 


Tranche 2 and Tranche 3 
equipment. The company 
announced redelivery of the 
first modernised EF2000, 
single-seat C.16-23 ‘11-03’, 
on February 26 last year 
and expects to complete 
the programme in 2023. 
For the future, Spain is 
continuing to examine 
options for replacing 


its ageing Hornet fleet, 
comprising 52 EF-18AMs, 12 
EF-18BMs and 20 F/A-18As. 
The air force has expressed 
its preference for additional 
Tranche 3 Eurofighters to 
meet this requirement, but 
no decision has yet been 
made and alternative types 
are still being considered. 
To spread the cost, an initial 


batch of 20 aircraft would 
be purchased, followed 
by a further 20 under a 
later contract and then 
20 more at a later date. 

In Germany, the final 
Luftwaffe Eurofighter has 
also been delivered. The 
aircraft, 31+53 (GS113), 
flew out of Manching on 
December 17, completing 
the order for 143 aircraft. 

In Italy, production of the 
96 aircraft ordered for the 
Aeronautica Militare (Italian 
Air Force) is also now almost 
complete. To date, 95 have 
been delivered and the final 
aircraft, MM7356 (18082), 

is expected to join them 
imminently. As previously 
reported, the last of 160 

UK Typhoons, FGR4 ZK437 
(BS153), was handed over 
to the RAF at the factory 

in Warton, Lancashire, on 
September 27 last year (see 
In Brief, December 2019, 
p9). It was subsequently 
delivered to the Typhoon 
Maintenance Unit at RAF 
Coningsby, Lincolnshire, 

on October 4 and entered 
service with No 29 Squadron, 
the Typhoon Operational 
Conversion Unit, with which 
it was first noted flying on 
January 8. Dave Allport 
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Norwegian F-35As deploy to Iceland 


Armed with AIM-9X Sidewinder missiles, RNoAF F-35A serial 5205 from 332 Skvadron 


taxies at Keflavík. Forsvaret 


Subscribe to www.key.aero for breaking news stories. 
Email the news team at edafm@keypublishing.com 


FOUR F-35As from the 
Luftforsvaret (Royal 


Norwegian Air Force, RNoAF) 


embarked on their first 
international mission when 
examples from 332 Skvadron 
at Orland began a NATO-led 
Airborne Surveillance and 
Interception Capabilities to 
meet Iceland's Peacetime 
Preparedness Needs (ASIC 
IPPN) tasking. Norway 

will be responsible for the 
quick reaction alert task 

for a period of three weeks, 
operating from Keflavík 
Airport, where the jets 
arrived on February 19. 

The unit's Lightning IIs 
achieved initial operational 
capability last November and 
the RNoAF aims to reach full 


Latest Luftwaffe Global 6000 


THE LAST of the three 

new Bombardier Global 
6000 VIP transports for the 
Luftwaffe's Kóln-Wahn- 
based Flugbereitschaft des 
Bundesministeriums der 
Verteidigung (FBS BMVg, 


Flight Service of the German 
Ministry of Defence) is serial 


144-07 (c/n 9865). It joins 
two previous jets, 14+05 


AIRBUS HAS flown the 
first A350-941CJ, destined 
for Luftwaffe service as a 
VIP transport. The aircraft, 
F-WZFF (c/n 416), was 
still only painted in primer 
for its maiden flight from 
Toulouse-Blagnac Airport, 
France, on February 21. 

It was airborne for 3hrs 
32mins, climbing to 

an altitude of 43,000ft 
(13,106m) over the Bay 

of Biscay, before landing 
back at Toulouse at 1810hrs 
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(c/n 9859) and 144-06 (c/n 
9863), which were acquired 
to supplement the service's 
three remaining Global 
5000s. A fourth Global 
5000, serial 14--01, was 
written off after suffering 
structural damage following 
an emergency landing at 
Berlin's Schónefeld Airport 
on April 16 last year. 


Timm Ziegenthaler 


First Luftwaffe A350 
takes flight 


The first of three Luftwaffe A350s to replace the ageing A340 fleet is shown at 
Toulouse-Blagnac on February 1I. vlimages.com/Clément Alloing 


local time. This aircraft had 
originally been allocated 
for Lufthansa as D-AIXQ, 
but has been re-allocated 
as the first of three for the 
Luftwaffe, presumably to 
enable earlier delivery. 

The budget committee 
of the German Bundestag 
had given approval on April 
11, 2019, for the purchase 
of three A350-900s (see 
Overhaul for Luftwaffe's VIP 
fleet, June 2019, p12). The 
aircraft will replace the two 


VIP A340-313Xs operated 
by the Flugbereitschaft des 
Bundesministeriums der 
Verteidigung (FBS BMVg, 
Flight Service of the German 
Ministry of Defence) at Kóln- 
Wahn. Lufthansa Technik 

in Hamburg, Germany, will 
install the VIP interior for 
these aircraft. Because 

the German government 
wants at least one aircraft 
operational as quickly as 
possible, the first will be 
outfitted with an interim 


interior over a period of 
three months, enabling it 
to enter FBS BMVg service 
later this year. Normally, 
such VIP conversions 
would take up to a year. 
The second A350 will 
undergo the full conversion 
and enter service in 2022, 
when the first will go back 
to Hamburg to be brought 
up to the same standard. 
By 2023, the third and final 
aircraft should also be in 
service. Dave Allport 


operational capability in 2025. 
Commander of 332 
Skvadron, Lieutenant 
Colonel Stále 'Steel' Nymoen, 
explained: "The fact that 
Norway will solve the mission 
on Iceland Air Policing 
shows that we're a reliable 
and high-quality partner in 
NATO. The participation has 
a high symbolic effect, both 
for Norway and for NATO." 
Also involved in the 
mission are personnel 
from the Control and 
Reporting Centre (CRC) at 
Sorreisa, who will assist in 
forming the surveillance 
picture and training their 
Icelandic colleagues. The 
Norwegian detachment 
consists of 130 personnel. 


E H160 SAR helos 
ordered for France 

The French defence 
ministry has ordered an 
interim fleet of four civilian 
H160 search and rescue 
(SAR) helicopters for the 
French Navy. For ten years 
from 2022, SAR work will 
be outsourced to a new 
industry group comprising 
Airbus Helicopters, 
Babcock and Safran 
Helicopters Engines, 
bridging the gap between 
retirement of the navy's 
Alouette III and arrival of 
the new H160M Guépard. 
E French Air Force 
eyes Chinook lease 
The French Air Force is 
looking at the option of 
leasing CH-47s as part 

of an evaluation that 

could lead to a potential 
purchase of the heavy- 

lift helicopters. A Chinook 
buy is unlikely before 2025 
and the air force is also 
studying a new-generation 
rotary wing aircraft to 
replace its Caracal fleet 

in around 2040. In the 
meantime, it may add 

to its Caracal inventory 

by gaining French Army 
examples or acquiring 
former civilian H225s. 
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THE MAIDEN FLIGHT of 
the single A400M ordered 
by Luxembourg was 
imminent as AFM went 

to press at the beginning 
of March. The aircraft, 
serial number CT-01 (c/n 
104), was painted in its 


Continental Europe 


Luxembourg colours at 
the Seville-San Pablo final 
assembly line in Spain 
during December and 
undertook its first engine 
runs on February 10. 
Airbus Defence and Space 
announced on February 24 


that initial taxi trials had 
been successful and that 
tests at increasingly high 
speeds would continue 
during the following days, 
leading up to its first flight. 
As Luxembourg has 
no air force of its own, 


the A400M will operate 

in conjunction with the 
Belgian Air Component's 15 
Air Transport Wing and be 
flown from the unit's base 
at Melsbroek, Brussels 
International Airport. The 
aircraft is due for delivery 


to Melsbroek around May- 
June 2020. It will be the 
first aircraft in Luxembourg 
military service since 

the Luxembourg Army 
withdrew its three Piper 
P-18C Super Cubs in 

1968. Dave Allport 


Luxembourg A400M CT-01 during taxi trials in February 
prior to its first flight. Airbus Defence and Space 


Luxembourg A400M | prepares for first flight 


Second MMF A330 MRTT Cypriot Police 


now fully painted 


SEEN LANDING at the 
Airbus Defence and Space 
plant in Getafe, Madrid, on 
February 21, the second 
KC-30M (A330) Multi-Role 
Tanker Transport (MRTT) 
for the Multinational MRTT 
Fleet (MMF) had arrived 


Roberto Yáñez 


12 // April 2020 #385 


direct from the paint shop in 
Toulouse, France, where it 
received its final grey livery. 
Temporarily registered as 
EC-336, MRTT055 (c/n 1911) 
will receive the serial T-055 
once in service. The aircraft 
completed an initial post- 
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conversion flight at Getafe on 
January 17 (see Second A330 
MRTT for MMF, p15) and 

was ferried to Toulouse for 
painting on February 3. It is 
expected to be handed over 
to the MMF at Eindhoven in 
the Netherlands in June. 


France rec 


THE SECOND and final 
KC-130J tanker-transport 
for the Armée de l'Air 
(French Air Force) - serial 
5890 '61-PR' (c/n 5890) 

- was handed over at 
Lockheed Martin's Marietta, 
Georgia, production 
facility on February 4. 
Service entry for the new 
aircraft was announced 
by the Direction générale 
de l'armement (DGA, 
General Directorate of 


AW139 at Luqa 


ONE OF two AW139 
helicopters operated by 

the Cypriot Police Aviation 
Unit (CPAU) departed 
Malta International Airport 
recently, after a long period 
of maintenance with the 
resident Gulf Med Aviation 
Services. AW139 CP-6 (c/n 
31323) is one of a new-build 
pair for which an order 

was announced in January 
2009. Both were delivered 
on November 27, 2010, and 
official acceptance followed 


Armament) three days later. 
The DGA signed a 
contract with the US Air 
Force on January 29, 2016, 
for two C-130J-30s and 
two KC-130Js. The C-130J 
airlifters were delivered 
in 2017 and 2018, while 
the first KC-130J arrived 
at Orléans-Bricy air base 
last September. All four 
aircraft will initially be 
operated by the resident 
Escadron de Transport 


on December 17 that year. 
The aircraft perform law 
enforcement and search 
and rescue tasks from their 
base at Larnaca Airport. 
The CPAU was 
established in June 2008, 
having previously operated 
as the Cyprus Police Air 
Wing from 1990. The 
service also operates a 
pair of Bell 412s, which 
are expected to undergo 
maintenance in Malta 
in the near future. 


eives second KC-1 30J 


2/61 ‘Franche-Comté’, but 
are scheduled to move to 
Évreux air base in summer 
next year. There they will 
be deployed alongside six 
Luftwaffe Super Hercules 
and operated by a joint 
Franco-German unit. 


Left: Armée de l'Air KC-130J 
serial 5890 '61-PR' (c/n 5890) 
takes off from Marietta, 
Georgia, on its delivery flight. 
Lockheed Martin 
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THE KONINKLIJKE 
Luchtmacht (RNLAF, Royal 
Netherlands Air Force) and 
the 11 Luchtmobiele Brigade 
(11 LMB, 11th Airmobile 
Brigade) held a small-scale 
exercise in the Dutch village 
of Heusden on January 15. 
The manoeuvres 
concluded a series of 
training sessions by the 
11 LMB, which is based 
in Schaarsbergen. If 
deployed together with 
assets from the Defensie 


LEONARDO'S FORMER 
M-346 advanced jet trainer 
testbed, CPX622, is now 
being used for development 
and certification of the new 
M-346FA (Fighter Attack) 
variant. A first test flight after 
external modifications was 
conducted last December 
23 from the factory airfield 
at Venegono, Italy. 

Modifications related to 
the new radar warning 


Flight test for 
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Helikopter Command 
(Defence Helicopter 
Command), they together 
form the 11 Air Manoeuvre 
Brigade (11 AMB). 

The exercise took place 
at an abandoned canned 
vegetables factory and saw 
two 298 Squadron CH-47Ds 
and one 300 Squadron 
AS532U2 Cougar helicopter 
land on the former 
industrial site beside the 
River Maas. The transport 
helicopters and ground 
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receivers (RWR) have been 
made on each side of the 
intakes and behind the wing 
roots. The upper fuselage 
has been reconfigured, 
perhaps to accommodate 
additional avionics; with 

a communications blade 
antenna added to the lower 
fuselage. For the flight test 
campaign, dummy AIM-9L 
missiles are being carried on 
each wing tip. As well as the 


troops were supported 
by two 301 Squadron 
AH-64Ds. All these 
rotorcraft are stationed 
at Gilze-Rijen Air Base. 

The objective of the 
exercise was to eliminate 
'terrorists' hiding out in 
the old factory. Soldiers 
were flown in from the 
Rucphense Heide national 
park, before being picked 
up again by the helicopters. 
In all, the drill lasted around 
an hour. Maikel de Vaan 


SR 


Troops from the 
11 LMB prepare 
to board the 

300 Squadron 
AS532U2 Cougar 
on the banks of 
the River-Maas. 
Maikel de Vaan 


two wing-tip stations, the 
aircraft will be equipped with 
a total of seven hardpoints. 

The M-346FA's mission 
avionics are based around 
the mechanically scanned 
Grifo-346 radar. The 
defensive aids subsystem 
will provide RWR, a missile 
approach warning system 
and a chaff and flare 
dispenser. The FA version 
will be equipped with 


M-346FA- 
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The first of the upgraded Super Lynx Mk95s wears the 
temporary British serial ZH583 and is expected to return to 
Portugal in the first quarter of the year. Marinha Portuguesa 


Upgraded Portuguese 
Super Lynx flown 


THE FIRST of five Marinha 
Portuguesa (Portuguese 
Navy) Super Lynx Mk95s 
to undergo modernisation 
with Leonardo Helicopters 
completed an initial test 
flight from the company's 
Yeovil, Somerset, facility 
on February 14. 

After 23 years of operation, 
the five Lynx Mk95s reached 
the halfway point in their 
service life in 2015 and, on July 
21, 2016, the navy contracted 
Leonardo to modernise their 
avionics and other equipment, 
including the engines. A 


secure communications 
including a tactical data link. 
Certification of the Fighter 
Attack variant by ARMAERO, 
Italy's armaments 
directorate, is anticipated 
for later this year, followed 
by first deliveries from the 
initial order of six aircraft to 

an undisclosed 

customer 

next year. 

Marco Muntz 


M-346FA CPX622 
conducts a test flight 
from Leonardo Aircraft 
Division's Venegono 
—-—"arrfield. Marco Müntz 


first aircraft arrived in Yeovil 
for upgrading last July. 

The five helicopters are 
undergoing structural 
modification work to 
accommodate the new 
T800 engines. Avionics 
upgrades include advanced 
inertial navigation systems. 
According to the navy, work 
is still under way to replace 
the existing instrument 
panel and the hydraulic 
winch with a more reliable 
electric system, as well as 
installation of a vibration- 
dampener for the main rotor. 


E Sécurité Civile Turbo 
Firecats grounded 

In mid-February it was 
reported that France's 
Sécurité Civile had 
grounded its Turbo Firecat 
fleet with immediate effect. 
It had been planning 

to gradually retire the 
firebombers until 2022, 
but an undercarriage fault 
discovered on one of the 
aircraft has expedited 
their withdrawal. The 

last 11 aircraft were all 
upgraded from existing 
piston-engined Firecats 
that had with the Sécurité 
Civile since 1982. 

Bi Spanish Predator B 
makes first flight in Spain 
A Spanish Air Force 
MQ-9B unmanned aerial 
system completed its 

first flight in Spain on 
January 30, operating 
from Badajoz/Talavera 

la Real. Operated by Ala 
23, the drone is assigned 
the code '23-01' and 

is one of four Predator 

B vehicles ordered by 
Spain in February 2016. 
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eration 


Sigonella air base 
in Sicily is home 
to the Italian Air 

Force's 41? Stormo 
flying the P-72A, 
but it's also hosted 
additional European 
maritime patrol 

aircraft, as 
reports. 


ince 2015 a European 
Union mandate has 
been in force to 


disrupt human smuggling 
and trafficking in the central 
Mediterranean. To meet this 
goal, the alliance launched 
the European Union Naval 
Force - Mediterranean 
(EUNAVFOR Med), later 
renamed Operation Sophia, 
after a migrant baby born 
on board a German Navy 
warship during a rescue 
operation four years ago. The 
EU mandate is periodically 
reviewed and renewed, 
and last September was 
extended until March 31. 

As well as vessels at sea, 
the operation has relied on 


the continual assistance 

of maritime patrol aircraft 
(MPAs) at Sigonella, serving 
alongside the resident P-72As 
of the 41° Stormo commanded 
by Colonel Gianluca Chiriatti. 
Since last November, the 
wing's flight line and hangars 
have been shared with a 
Portuguese P-3C CUP+ from 
Esquadra 601 at Beja, a Polish 
Navy M28 Bryza-B1R from the 
44, Baza Lotnictwa Morskiego 
(44th Maritime Aviation 

Base) at Siemirowice and a 
Spanish Air Force search- 
and-rescue CN235-100M. Col 
Chiriatti explained that these 
aircraft were on temporary 
detachment at Sigonella 

and rotated with others to 
maintain the strength of 

the MPA force. Other types 
that have contributed to 


Sophia under the current 
mandate include a French 
Navy Atlantique 2 and a 
Swearingen SW3C Merlin III 
from Luxembourg's Maritime 
Patrol and Reconnaissance 


Aircraft (MPRA) detachment. 


P-72A on patrol 
Lieutenants Antonello 
Calabrese and Riccardo 

di Legami provided 

some background to the 
introduction of the type. 
They explained that after 
the retirement of the Italian 
Air Force's Bréguet Atlantic 
fleet in 2017, the unit has 
continued operations with 
its four new P-72 aircraft. 
Although not equipped for 
anti-submarine warfare, 
they said they were ideal for 
the type of maritime patrol 


required. Lt Calabrese told 
AFM that the aircraft need 

a minimum flight crew of 
three and can carry up to 21 
passengers. Patrol missions 
for Sophia are flown with 

a crew of nine. As well as 
the pilot and co-pilot in the 
front seats, another, non- 
flying pilot in the cabin acts 
as tactical co-ordinator. 
There are also two observers 
and four mission system 
operators (MSO). The 

MSOs are responsible for 
Leonardo's Airborne Tactical 
Observation and Surveillance 
System (ATOS) , controlling 
the aircraft's radar, forward- 
looking infrared and other 
sensors. All this data is 
combined to acquire targets 
- recognising, classifying, 
tracking and identifying 


This Spanish CN235-100M is an 
almost permanent resident at Sigonella 
- usually only the crews will rotate back 
to Spain. This is T.19B-12/D.4-01, one of 
eight CN235M tactical transports that 
were converted into the VIGMA (Vigilancia N 
Marítima, maritime surveillance) version. N 
Commander of the 41° Stormo is 
Colonel Gianluca Chiriatti. Serial 


MM62298 ‘41-03; a 41° Stormo P-72A returns 

from a maritime patrol mission. The wing’s 88° 

Gruppo operates four P-72A multi-role MPAs, also capable of 
command, control, communications, computer, intelligence, 


surveillance and reconnaissance (C4ISR) missions. 
All photos Peter ten Berg 


surface 
contacts as 
part of an air 
and maritime 
picture that 
includes 
geographical 
and 
meteorological 
features. This 
information can be 
shared in real time with 
other mission participants, 
such as naval vessels, via 
data link. The same picture 
can also be relayed to 
other parties by satellite 
communication system. 
Under Operation Sophia, 
41? Stormo patrol missions 
- which can last six or 
more hours - are flown 
in the southern areas of 
the central Mediterranean 
at approximately 5,000ft 
(1524m) giving optimal reach 
to the active electronically 
scanning surveillance radar. 
This altitude can be adjusted 


to accommodate cloud base 
or to give the two onboard 
observers a better chance 
to identify vessels at sea. 
As well as the main 
mission of countering 
human smuggling and 
trafficking, aircraft employed 
in Operation Sophia also 
conduct surveillance 
activities and gather 
information on illegal oil 
exports from Libya in 
accordance with United 
Nations Security Council 
Resolutions. Assets 
assigned to the operation 
also co-operate with other 
European agencies including 
Europol and the European 
Border and Coast Guard 
Agency (FRONTEX). 
Shortly before AFM 
went to press, the EU was 
preparing a formal decision 
to change the operational 
focus into enforcement of 
the Libyan arms embargo 
by the end of March. 
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USAF A-10Cs assigned to 
the 355th Wing's 354th 
Fighter Squadron ‘Bulldogs’ 
have returned home to 
Davis-Monthan Air Force 
Base, Arizona, after a 


First RCAF 
peat 
upgrade 
CP-140 
Aurora 


ROYAL CANADIAN Air 
Force (RCAF) CP-140 
Aurora 140108, the first to 
be upgraded to Block IV 
standard, has completed 

a first test flight from 
Canadian Forces Base 
Halifax, Nova Scotia, to 
CFB Greenwood, Nova 
Scotia, to verify the flight 
safety of the modernisation. 
The sortie was announced 
by the RCAF on February 
21 and marks the beginning 
of an initial flight test 
programme. Block IV is 
the final Aurora upgrade 
and includes three major 
improvements: beyond- 
line-of-sight satellite 
communications, Link 16 
data link and a new self- 
protection system. Initial 
operational capability 

is expected in June 

and full operational 
capability in September 
2022. Dave Allport 
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Left: USAF A-10C 78-0652, assigned to the 354th Expeditionary Fighter Squadron, 
prepares to receive fuel from a 340th Expeditionary Air Refueling Squadron KC-135 over 
Afghanistan last November 12. The A-10Cs returned home to Davis-Monthan AFB on February 
14 after a seven-month deployment. USAF/Staff Sgt Matthew Lotz 


seven-month deployment. 
The Thunderbolt Ils were 
welcomed back with a 
traditional water-cannon 
salute from the base fire 
service as they taxied in 


after landing on February 
14 following return from 
Southwest Asia. 

The aircraft had been 
assigned to the 451st 
Air Expeditionary Group 


at Kandahar Airfield, 
Afghanistan, from where 
they had provided air 
power throughout the US 
Central Command area of 
responsibility. Dave Allport 


End of the 
line for 
OA-X 


THE USAF has decided 
against procuring light 
attack aircraft beyond the 
two A-29 Super Tucanos 
and two AT-6 Wolverines it 
has committed to evaluate. 
While it was previously 
suggested that the service 
could buy as many as 
300 low-cost counter- 
insurgency platforms, the 
United States Special 
Operations Command 
(USSOCOM) has instead 
requested US$106m in the 
Fiscal Year 2021 defence 
budget for a new armed 
overwatch requirement. 
Under this initiative, the air 
force could buy up to 75 off- 
the-shelf light attack aircraft. 
Initial funding would cover 
prototype demonstrations 
and testing of special 
operations capabilities 
alongside procurement of 
aircraft, mission kits and 
support equipment. The 
new aircraft are intended 
to replace USSOCOM's 
current fleet of U-28 
Draco (modified Pilatus 
PC-12) aircraft used for 
intelligence, surveillance 
and reconnaissance 
(ISR) missions. 


USAF receives 31st KC-46A 


BOEING DEFENSE has 
delivered a total of 31 
KC-46A Pegasus aerial 
refuelling tankers to the 
USAF to date. The company 
announced departure of 
the 31st Pegasus aircraft 
from Boeing Field, Seattle, 
Washington, on its delivery 
flight on February 27. 
Among the recent 
deliveries was the fifth 
aircraft for the New 
Hampshire Air National 
Guard/157th Air Refueling 
Wing's (ARW's) 133rd 


Air Refueling Squadron 
‘Wildcats’ at Pease Air 
National Guard Base, New 
Hampshire. This aircraft, 
serial as yet unconfirmed, 
arrived at Pease from 
Boeing on February 7, 
flown in by Maj Gen Roger 
Williams, National Guard 
Bureau assistant to US 
Transportation Command. 
It is due to be followed by 
a further seven examples 
that will arrive at Pease 
before the end of the year. 
The fourth and fifth aircraft 


for the wing, 16-46018 
and 16-46019, arrived at 
Pease on January 10. 
Build-up of the Pegasus fleet 
at McConnell Air Force Base, 
Kansas, is also moving ahead 
with delivery of the base's 
21st aircraft, 16-46016, which 
took place on January 10. 
Although not all KC-46A 
deliveries to date have 
been identified as yet, 
known aircraft allocations 
are as follows: 
22nd ARW, McConnell 
AFB: 16-46009, 16-46016, 


16-46017, 16-46022, 

16-46023, 17-46026, 
17-46030, 17-46031, 

17-46035, 17-46036, 
17-46037, 17-46038, 

18-46039, 18-46040, 
18-46042, 18-46043 
and 18-46048. 

New Hampshire 
ANG/157th ARW, Pease 
ANGB: 16-46018, 16-46019, 
17-46029 and 17-46034. 

56th ARS, Altus AFB, 
Oklahoma: 17-46027, 
17-46028, 17-46032 and 
17-46033. Dave Allport 
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Another ex-RAAF Hornet delivered to Canada 


THE FIRST F/A-18E/F to 
undergo the Service Life 
Modification (SLM) process 
has been redelivered to the 
US Navy, Boeing announced 
on February 6. The two- 
seat F/A-18F was from 


Strike Fighter Squadron 106 


(VFA-106) ‘Gladiators’ at 
Naval Air Station Oceana, 
Virginia, and had originally 


been handed over in 2004. 
It was returned to its unit on 
January 21 and completed a 


Boeing reveals 
FARA design 


BOEING IS the last of 
the five competitors 

in the US Army's Future 
Attack Reconnaissance 
Aircraft (FARA) programme 
to unveil its armed 

scout design: a thrust- 
compounded single- 
engine helicopter that 
features a tandem cockpit, 
hingeless high-solidity 
main rotor, canted tail rotor 
and pusher propulsor. 

The company hopes its 
clean-sheet design will 
secure one of two prototype 
contracts expected to 
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be awarded by the end 
of March, leading to a 
competitive flyoff at the 
end of Fiscal Year 2023. 
A first production FARA 
aircraft is scheduled to 
be delivered in 2028. 

The Boeing FARA design 
includes a single six-blade 
main rotor, four-blade tail 
rotor and a clutched four- 
blade propeller on the 
tail for propulsion. It is 
powered by a 3,000shp 
(2,237kW) General Electric 
T901 turboshaft. Weapons 
are carried internally. 


functional flight check within 
just three days of arrival. 
Work on the SLM upgrade 
for this first aircraft began at 
Boeing's St Louis production 
facility in April 2018. Currently, 
15 Super Hornets are in the 


AN ADDITIONAL Royal 
Australian Air Force (RAAF) 
F/A-18A has been transported 
to Canada to enter Royal 
Canadian Air Force (RCAF) 
service. RCAF CC-177 
Globemaster III 177704 arrived 
at RAAF Base Williamtown, 
New South Wales, to pick 

up the Hornet, A21-54, on 
February 6. It was then 

flown to Montreal-Mirabel 
International Airport, Quebec, 
where it will be inspected, 
modernised and painted in 
RCAF colours with new serial 


188054 before entering service. 


The CC-177 had been 
flown to Australia to deliver 
firefighting equipment and 
the opportunity was taken 
to bring back the Hornet on 


its return. The aircraft is one 
of 25 surplus RAAF F/A- 
18A/Bs being procured by 
Canada from the Australian 
government to supplement the 
existing RCAF fleet. Only 18 
will enter operational service, 
while the remaining seven will 
be used for testing and spares. 
The first two were delivered to 
Canada on February 17, 2019, 
when they were flown into 
Canadian Forces Base Cold 
Lake, Alberta, from Nellis Air 
Force Base, Nevada, where 
they had been participating 

in a Red Flag exercise - see 
Ex-Australian Hornets arrive 

in Cold Lake, April 2019, p15. 
All 18 aircraft are expected 

to be operational by the 

end of 2021. Dave Allport 


Left: Former RAAF F/A-18A A21-54, wearing No 3 Squadron 
markings, although last operated by No 77 Squadron, being 
unloaded from RCAF CC-177 177704 at Montreal-Mirabel 
International Airport, Quebec, after being transported from RAAF 
Base Williamtown. After refurbishment, it will enter RCAF service 
along with 18 other ex-RAAF Hornets. Canadian Armed Forces 


First SLM-upgraded Super Hornet for US Navy 


SLM programme in St Louis 
and San Antonio, Texas. A 
second aircraft was due to be 


redelivered later in February, 


and the third in April. 


The first phase of the 
modification is extending 


the service life of more than 
450 US Navy Super Hornets 
from 6,000 to 7,500 hours. 
Additional work in the future 
will enable the jets to fly for 
10,000 hours and incorporate 
the new Block III capabilities. 


Above: MV-22B 168611 ‘MQ-12’ lands at Albacete on the morning of February 21 to take part in the 
afternoon TLP mission as part of the two-aircraft ‘Outlaw 41’ flight. VMM-774 was mobilised on 
June 1 last year to deploy to Spain. Roberto Yáñez 


THE FIRST Tactical 
Leadership Programme 
(TLP) flying course of the 
year took place at Albacete 
air base in Spain from 
February 10-28 and included 
participation by two of the 
seldom-seen MV-22Bs from 
Marine Medium Tiltrotor 
Squadron 774 (VMM-774) 


‘Wild Goose’, comprising 
168611 'MQ-12' and 168349 
‘MQ-09’. Both tiltrotor 
aircraft are currently part 

of the Special Purpose 
Marine Air Ground Task 
Force - Crisis Response 

to AFRICOM (SPMAGTF- 
CR-AF) 20.1 deployment, 
which provides manoeuvring 


capability for the unit as a 
whole. Other participants 
in the flying course came 
from France (Rafale and 
Mirage 2000), Germany 
(Eurofighter), Greece 
(F-16), Italy (Eurofighter) 
and Spain (F/A-18), plus 
some additional external 
assets. Roberto Yanez 
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First CMV-22B handed over to US Navy 


THE US Navy has accepted 
its first CMV-22B carrier 


which will lead efforts 
for the programme. 


is scheduled to deploy 
with the fleet next year. 


Medium Tiltrotor Training 
Squadron 204 (VMMT-204). 


the Osprey transiting 


onboard delivery (COD) 
aircraft, with a reveal 
ceremony taking place at 
Bell's Assembly Center in 
Amarillo, Texas, on February 
7. This milestone came four 


Initial CMV-22B test work 
was conducted by the 
Naval Aviation Training 
Support Group (NATSG) at 
Marine Corps Air Station 
New River, North Carolina, 


The first of two CMV-22Bs 
intended for developmental 
testing was ferried to Naval 
Air Station Patuxent River, 
Maryland, on February 2, 
where it was assigned to 


A first operational squadron, 


Fleet Logistics Multi-Mission 

Squadron 30 (VRM-30), 

is scheduled to receive its 

first aircraft this summer. 
HX-21 and Bell conducted 


cross-country to continue 
developmental testing. 
Compared to the MV-22B, 
the CMV-22B variant 
features a beyond-line-of- 
sight high-frequency radio, 
a public address system for 


years after design work 
began, and an initial example 


Air Test and Evaluation 
Squadron 21 (HX-21), 


making use of infrastructure 
belonging to Marine 


the aircraft's first flight 
last December, prior to 


passengers and improved 
lighting for cargo loading. 


A US Navy CMV-22B 
during the reveal 
ceremony at the Bell 
Assembly Center in 
Amarillo, Texas. The 
tiltrotor will transport 
up to 6,000lb from 
shore bases to aircraft 
carriers at sea over a 


1,150nm range. US Navy 


MH-139A Grey Wolf 


THE USAF has begun 
operational testing of its 
new Grey Wolf helicopter, 
with plans to introduce 
the type to service in 
December. The air force 
announced on February 19 
that the Air Force Materiel 
Command's 413th Flight 
Test Squadron (FTS) had 
flown the helicopter's first 
combined Boeing/USAF 
test flight eight days earlier 
on February 11. This initial 
flight was undertaken 

at Eglin Air Force Base, 
Florida, with a Boeing pilot 
in command, accompanied 
by Major Zach Roycroft, 
the 413th FTS lead test 


pilot for the programme. 
Major Roycroft explained: 
"This first flight with 
Boeing was a critical 
step for the MH-139A 
programme and allows us 
to establish a foundation 
for government testing." 
Boeing completed 
Grey Wolf flight-testing 
to satisfy Federal 
Aviation Administration 
requirements before the 
introduction of mixed 
contractor and USAF 
crews. The MH-139A 
programme was expected 
to complete initial 
military ground testing 
later the same month. 


a i 228 VMFA-122 F-35Bs employ 
begins testing at Eglin | py te iIa reac 


Above: Marines from MWSS-371 swarm around F-35B 169619 'DC-02' of VMFA-122 as it is refuelled 
during a FARP operation at MCAS Yuma on February 4. VMFA-122 is part of Marine Aircraft Group 
(MAG) 13, 3rd Marine Aircraft Wing (MAW). USMC/Lance Cpl Julian Elliott-Drouin 


THE US Marine Corps 
employed its Tactical 
Aviation Ground Refueling 
System (TAGRS) on F-35Bs 
during a recent forward 
arming and refuelling 

point (FARP) operation 

at Marine Corps Air 

Station Yuma, Arizona. 
Personnel from Marine 
Wing Support Squadron 371 
(MWSS-371) worked with 


Lightning IIs from Marine 
Fighter Attack Squadron 
122 (VMFA-122) 'Flying 
Leathernecks', topping 
up the jets' fuel tanks at a 
one-point static FARP in 
less than ten minutes. 

The TAGRS was first 
used by MWSS-371 during 
Weapons and Tactics 
Instructor (WTI) Course 
1-19 in October 2018. 


The system can reduce 
the amount of time needed 
to establish a FARP by 
9096 and cut total refuelling 
time by 5096. The TAGRS 
includes all of the refuelling 
components in one compact 
system, allowing for rapid 
set-up and breakdown. 

The systems can be 
transported by MV-22, 
CH-53 or KC-130) aircraft. 


SYERS-2C upgrades complete 


THE USAF and Lockheed 
Martin Skunk Works 
recently completed flight 
testing and deployment 
of the latest variant of 
the Collins Aerospace 
Senior Year Electro- 
Optical Reconnaissance 
System (SYERS) sensor, 
SYERS-2C, on the U-2S. 


electro-optical/infrared 
sensor capability that 
provides increased optical 
performance and highly 
accurate long-range 
tracking in a wider range 
of weather conditions. 
SYERS-2C is a ten- 
band, high spatial 
resolution sensor that is 


The future of the U-2 
now seems to be secure 
after the USAF clarified 
wording in its 2021 budget 
request. While the budget 
submission suggested 
the service would divest 
itself of the fleet in Fiscal 
Year 2025, the air force 
confirmed it will fully fund 


Above: The USAF's newest helicopter, the MH-139A Grey Wolf, 
lifts off from the flight line for its first combined test flight at 
Eglin AFB, Florida. The Grey Wolf is set to replace the air force's 
UH-IN fleet. USAF/Samuel King Jr 


The entire ‘Dragon 
Lady’ fleet has now been 
upgraded to the latest 


designed to find, track 
and assess moving and 
stationary targets. 


the intelligence, surveillance 
and reconnaissance (ISR) 
aircraft until at least FY25. 
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Stealth fighters at Pacific Raptor 
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USS Gerald 
R Ford 
completes 
aircraft 
compatibility 
testing 


THE US Navy aircraft 
carrier USS Gerald R Ford 
(CVN 78) has completed 
testing of its new 
Electromagnetic Aircraft 
Launch System (EMALS), 
the service confirmed on 
February 5. The milestone 
followed the conclusion 
of Aircraft Compatibility 
Testing (ACT) on January 
31. ACT involved launching 
and recovering 211 aircraft 
at sea, including five 
different aircraft types, 
during the 16-day period. 
As well as EMALS, the 
trials made use of the 
Advanced Arresting 
Gear (AAG) and Aircraft 
Launch and Recovery 
Equipment (ALRE) 
systems that are unique to 
the Ford-class carriers. 
The testing phase 
included the first under- 
way catapult launches 
and arrested landings 
for the T-45 and E/A- 
18G from Air Test and 
Evaluation Squadron 
23 (VX-23), as well as 
the E-2D and C-2A from 
Air Test and Evaluation 
Squadron 20 (VX-20). 
Crews also tested F/A- 
18Fs from VX-23, which 
earlier had conducted 
initial compatibility tests 
on board Ford in 2017. 
This second and 
final round of testing 
validated the ship's 
capability to launch and 
to recover aircraft with 
ordnance loadout and 
fuel states mirroring 
deployed requirements 
and operating tempos. 
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Above: A Hawaii ANG F. 22A taxis down the Honolulu Airport runway on January 29, as an F-35A 
takes off. USAF/Senior Airman John Linzmeier 


USAF F-22As and F-35As 
took part in the first of a 
new series of exercises at 
Joint Base Pearl Harbor- 
Hickam, Hawaii, recently. 
Hawaii Air National Guard 
(ANG) Raptors joined 
F-35As from Luke Air Force 
Base, Arizona, temporarily 
relocated to Hawaii for 
exercise Pacific Raptor 20-1. 
The manoeuvres began 
on January 23 and were 


F-15E 91-0334 of the 494th FS 
wears 'Sting' nose art. Laura Ellis 


completed on February 
7. More than 600 USAF 
guardsmen, reservists 
and active-duty airmen 
took part in the drills. 

The first iteration of Pacific 
Raptor involved twice-daily 
take-offs of F-22s and F-35s, 
followed by F-16Cs from the 
18th Aggressor Squadron, 
from Eielson AFB, Alaska, 
which served as adversaries 
during each training mission. 


Training activities focused on 

simulating air-to-air and air- 

to-surface combat sorties. 
The Hawaii-based Raptors 

were from the 199th and 

19th Fighter Squadrons, 

while the F-35As were 

from Luke AFB's 56th 

and 944th Fighter Wings. 

All participating fighters 

received air-to-air refuelling 

from KC-135s from the 203rd 

Air Refueling Squadron. 


'Panthers' F-15Es gain 
wrestler nose art 


THE USAF's 494th 
Expeditionary Fighter 
Squadron (EFS) returned 
to RAF Lakenheath, 
Suffolk, from its latest 
deployment on March 1. 

A dozen F-15Es landed 
back in the UK in two flights 
following a direct flight from 
the Middle East supported 
by two KC-10s and two 
KC-135Rs. Upon landing, 
the aircraft were noted to be 
carrying nose art of wrestlers 
that had been applied during 
the period downrange. A 
further six jets returned 
to the UK on March 2. 


The 494th EFS 'Panthers' 
arrived at Al Dhafra, 
United Arab Emirates, last 
October 18, to join a mix of 
deployed 4th FW F-15Es 
from Seymour Johnson AFB, 
North Carolina. In addition, 
the 389th FS 'Thunderbolts' 
were also present at the 
enduring (undisclosed) US 
Central Command operating 
location under the 332nd 
Air Expeditionary Wing. 

In early January, the 
'Panthers' relocated from 
Al Dhafra to Prince Sultan 
Air Base, Saudi Arabia, 
to join the newly formed 


378th Air Expeditionary 
Group as part of the build- 
up of forces in the region 
in response to heightened 
tensions with Iran. 

Of the 12 F-15Es that 
returned to RAF Lakenheath 
on March 1, all bar one 
sported nose art, which 
appears to be related 
to famous wrestlers. It 
follows a growing tradition 
of nose art in the Strike 
Eagle community, notably 
embraced by the 391st 
FS 'Bold Tigers' during 
the unit's deployment to 
CENTCOM last year. 


E Dash 8 support 

aircraft for USSOCOM 
United States Special 
Operations Command plans 
to field a ‘highly modified’ 
version of the Dash 8 for 
special mission support 
operations. The command 
will award a sole-source 
contract to Virginia-based 
Leidos for a single Dash 8, 
but did not release details 
of planned equipment 

or a delivery timeline. 

E USAF Reaper 
production to end 

The USAF has decided 

to stop buying the MQ-9 
remotely piloted aircraft 

in Fiscal Year 2020. 
Manufacturer General 
Atomics had expected 

the air force to phase out 
purchases of the drone 
over the next three to 

five years, completing a 
363-aircraft production 
run. This number has now 
been trimmed to 337, with 
the final Block 5 aircraft to 
be delivered in 2023-24. 

E Six more Presidential 
VH-92As ordered 

Naval Air Systems 
Command has awarded 
Sikorsky a second 
production contract to build 
VH-924 helicopters for the 
US Marine Corps. Under 
the US$470.8m (£356m) 
low-rate initial production 
(LRIP) Lot II contract, 
Sikorsky will deliver six 
VH-92As in 2022 and 2023. 
E 42nd Attack 

Squadron ends Reaper 
combat operations 

The USAF's 42nd Attack 
Squadron ended its 
combat operations 

and flew its final sortie 
downrange out of Creech 
Air Force Base, Nevada, 

on January 31. The ‘Forty- 
Deuce’ was reactivated 

in 2006 and became the 
first squadron to fly the 
MQ-9 Reaper, beginning 
its combat operations 

in September 2007. 

E Two more MQ-4 Tritons 
ordered for US Navy 

The US Navy has ordered 

a further two MQ-4C 

Triton high-altitude, long- 
endurance unmanned aerial 
vehicles from Northrop 
Grumman. According 

to a Pentagon contract 
announcement on February 
6, Naval Air Systems 
Command awarded a 
US$172.4m (£130m) contract 
modification for the two 
UAVs, with funding included 
for a main operation 

base, trade studies and 
associated technical and 
administrative data. 
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Russia & CIS 


Final static 
testing of 
second Il-112V 


RUSSIA'S UNITED Aircraft 
Corporation announced on 
February 21 that final static 
testing of the second, 
non-flying prototype 
of the Il-112V military 
transport, c/n 01-02, is 
nearing completion at the 
Central Aerohydrodynamic 
Institute (TsAGI) in 
Zhukovsky. Built purely 
as a Static test airframe, 
the wings left by road for 
Zhukovsky last December 
18, followed by the 
fuselage on December 
25, after completion of 
production at the Voronezh 
Aircraft Production 
Association (VASO). 
Meanwhile, work is 
continuing at Voronezh 


Be-200ChS serial 03-11, RF-88450 (c/n 64620090311), ‘20 Yellow’ is the first of the type for the Russian Navy. Beriev via Piotr Butowski 


THE FIRST of three of testing. The Be-200ChS 
Be-200ChS aircraft intended (Chrezvychainykh Situatsiy, 
for the Morskaya aviatsiya emergency situations) is 
Voenno-morskogo flota (MA the standard production 
VMF, Russian Naval Aviation) version, which is a combined 


facility on February 14. The 
aircraft, serial 03-11, has 
received a dark grey paint 
scheme and the ‘Bort’ 
number '20 Yellow' and is 


of the same configuration 
were previously delivered 
to the Ministry of Civil 
Defence, Emergencies 
and Disaster Relief of the 


performed its maiden flight 
from the Taganrog production 


E Azerbaijan signs 
contract for M-346s 
Azerbaijan is to buy an 
undisclosed number of 
M-346 trainer and light 
attack aircraft under a 
preliminary agreement 
announced by the 
country's president, Ilham 
Aliyev, on February 20. 
The country previously 
stated an intention to 
purchase ten M-346s, plus 
options on another 15. 

E Russia plans 

Fullback upgrade 
Russian state news agency 
TASS reports that the 
Russian defence ministry 
will sign contracts this 
summer for the upgrade 
of "several dozen" Su-34 
bombers. Plans call for the 
aircraft to be modernised 
to Su-34M standard 

under the Sych (Little 
Owl) programme, likely to 
include Sh141M radar plus 
a new targeting/navigation 
complex and weapons. 

E Tu-160 set for 
hypersonic weapons 

An unnamed defence 
industry source told the 
TASS state news agency 
that Russia plans to 
integrate the Kinzhal 
hypersonic missile on the 
Tu-160 strategic bomber. 
Initial work on integration 
is reportedly due for 
completion this year. 

In July 2018, a defence 
industry source told 

TASS there were plans to 
test the Kinzhal missile 
aboard a Tu-22M3 bomber. 
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planned for handover to the 
military after a brief period 


firefighting and search and 
rescue aircraft. Twelve aircraft 


Russian Federation (MChS 
Rossii or EMERCOM). 


Sukhoi S- 22 -a blast from the past 


A BOOK published 
recently to mark the 80th 
anniversary of the Sukhoi 
Design Bureau included 
photographs of the S-22, a 
previously unknown fifth- 
generation fighter project 
launched in early 1983. 

Standout features include 
a forward-swept wing, 
testing of which began at the 
Central Aerohydrodynamic 
Institute (TsAGI) in 1978. 
Eight configurations were 
studied in detail, ending 
with a 'tandem triplane' 
layout with canards and 
tailplanes, plus stealthy 
features including an 
internal weapons bay 
and twin turbofans with 
flattened nozzles. 

In 1988, the programme 
was renamed S-32, with 
the alternative designation 
Su-27KM, since it was 
initially planned as a 
successor to the shipborne 
Su-27K. At the time, a S-32 
prototype was expected 


Above: A full-size mock-up of the final S-22 configuration 
published in a recent Sukhoi book. Sukhoi 


to fly in 1991-92, before 
series production would be 
launched around 1996-97. 
However, after numerous 
delays, the S-32 was 
demoted to experimental 
status and the planned 
Soyuz R179-300 turbofans 
replaced by the MiG-31's 
D-30F-11 engines. The RLPK- 
32 radar and most other 
equipment and armament 
were never completed. 
Elements from the Flanker 


Myasishchev completes aerial 
photography Antonov An-140 


MYASISHCHEV HAS 
modified a Russian 
Aerospace Forces An-140- 
100 into a specialised 
aerial photography 
variant. The company 
announced completion 

of modifications on 
February 19. This includes 
installation of specialised 
equipment for ground- 


mapping and cartographic 
aerial photography. After 
completion of ground tests, 
comprehensive flight trials 
will begin in the near future. 
External modifications 
include an elongated 
pannier under the fuselage 
and a large, flat blister on 
the fuselage side aft of 
the wing. Dave Allport 


were incorporated into 

the construction and the 

aircraft was only used 

for aerodynamic tests. 
Shortly before its maiden 

flight on September 25, 1997, 

the designation was changed 

to S-37, then it was renamed 

Su-47 Berkut (Golden Eagle) 

in 2000. The experimental 

Su-47 completed more 

than 200 flights before 

being finally retired in 

2010. Piotr Butowski 


to get the first prototype, 
41400 (c/n 01-01), back 
into the air. As previously 
reported, this aircraft 
made its first flight on 
March 30 last year, but 
was then grounded and 
returned to the final 
assembly shop for a 
series of modifications 
(see Il-112V reworked 
to cut down weight, 
September 2019, p21). 
On February 17, Yuri 
Vladimirovich Grudinin, 
general director of the 
Ilyushin Aviation Company, 
said the aircraft would 
return to the skies for its 
second flight in April. 
Further weight-reduction 
measures are being 
incorporated in the third 
prototype, c/n 01-03, 
currently in production at 
Voronezh. This involves 
using lighter materials 
and more composite 
components. A fourth 
prototype, c/n 01-04, is 
also in production, with 
both c/n 01-03 and c/n 
01-04 expected to be 
completed before the end 
of 2021, prior to joining 
the flight test programme 
in 2022. Dave Allport 


odified by Myasishchev 
ed aerial cartographical 
survey aircraft. UAC 
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Middle East 


Ex Israeli Chofits i inthe UK 


TWO FORMER Israeli Air 
Force (IAF) Beech A36 
Chofit (Bonanza) 


amona five hat were 


The two ex-IAF A36 Chofits at Elstree as of February 28 were N336EU (ex IAF 353, c/n 
E-3609) and N536EU (ex IAF 399, c/n E-3616). James Ronayne 


Sniper pod for 
UAE Mirages 


LOCKHEED MARTIN 

will integrate its Sniper 
Advanced Targeting Pod 
(ATP) on the United Arab 
Emirates Air Force and 

Air Defence (UAEAF&AD) 
Mirage 2000-9 fleet after the 
store was selected by the air 
arm in favour of the Thales 
Talios pod. The choice of 


the Sniper ATP will provide 
commonality between the 
UAEAF&AD Mirage 2000-9 
and F-16E/F Block 60. The 
new pod will replace the 
Thales Shehab - a version 
of the Damocles - currently 
in use and will be the first 
integration of the Sniper 
ATP on a Mirage aircraft. 


Israel rejects Osprey 


REPORTS IN the Israeli 
media indicate that the 
Israeli Air Force (IAF) has 
shelved plans to acquire 
V-22 Osprey tiltrotors 

on cost grounds. The 
Jerusalem Post confirmed 
that while there's still 

an official operational 
requirement for between 12 
and 14 Ospreys, the current 
defence budget prohibits 
such an acquisition. 

The same publication 
previously reported that 
the IAF favoured fielding 
a mixed fleet of heavy- 

lift helicopters and 
Ospreys. The heavy-lift 
rotorcraft requirement will 
be fulfilled by either the 
H-47 Chinook or CH-53K 
King Stallion, with some 
of the funds provided by 
the US$38bn (£30bn) in 
military assistance to be 
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provided by the US over 
the next ten years. The 
IAF is also reportedly 
weighing up whether to 
purchase a third squadron 
of F-351 Adir fighters or 
opt for a derivative of 

the Advanced F-15. 

In April 2013, US and 
Israeli defence ministers 
confirmed they had finalised 
an agreement on an arms 
package, including future 
supply of V-22s. In October 
that year, the US Secretary 
of Defense confirmed that 
a batch of six Ospreys 
being constructed for the 
US Marine Corps was 
likely to be diverted on 
the production line, to 
expedite deliveries to the 
IAF. Israel again expressed 
an interest in the tiltrotor 
in March 2018, but no 
orders were forthcoming. 


ith another example. 


on July 1 last year (see End 
of the (ina for Sde Dov, 
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Kuwait 
suspends 
H225M 
deliveries 


THE KUWAITI defence 
ministry has announced 
that it has refused to 
accept two H225M 
Caracal rotorcraft from 
Airbus Helicopters, citing 
technical malfunctions. 
This has been denied by 
the manufacturer, which 
states that it's unaware 
of any problems. 

Kuwait ordered 30 
H225Ms in August 2016, 
comprising 24 for use 
by the Kuwait Air Force 
(KAF) and six for the 
Kuwait National Guard. 

A first Kuwaiti H225 was 
in production during 2018 
and the first completed 
aircraft was seen pre- 
delivery last August. Airbus 
Helicopters announced 
on October 18, 2019, 
that the first H225Ms for 
Kuwait had started flight 
testing, ahead of planned 
delivery later in 2019. 

Kuwait has said it will 
not accept any H225Ms 
until Airbus investigates 
problems with the first two 
and reports its findings 
to the defence ministry. 
Airbus Helicopters states 
that it's received no 
official notification from 
Kuwait regarding the 
issue, which is allegedly 
related to the engines. 


Rare Saudi ‘Herc’ in Malta 


ROYAL SAUDI Air Force 
(RSAF) C-130H-30 
Hercules serial 1630 is 
seen after landing at Malta 
International Airport, 
Luqa, on February 28. The 
transport arrived in Malta 
as support aircraft for the 
Saudi Hawks display team, 


which was heading to the 


International Aerospace & 
Defence Exhibition (IADE) 


being held at Djerba- 


Zarzis International Airport, 


Tunisia, from March 4-8. 


Note that the RSAF titles on 
the Hercules are concealed. 


C-130H-30 serial 1630 


(c/n 5211) is operated by 16 
Squadron and is one of just 
three of the long-fuselage 
H-models in RSAF use. The 
three aircraft were delivered 
from 1984 and operate from 
Jeddah as part of 8 Wing. 


Ruben Zammit 
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Latin America 


Jupiter in COVID-19 


FUERZA AÉREA Colombiana 
(FAC, Colombian Air Force) 
Boeing KC-767-200ER Multi- 
Mission Tanker Transport 
(MMTT) FAC1202 Jupiter 
arrives at Torrejón air | base 


aidai 


evacuation mission 


in Spain on February 27 

for a fuel stop. The aircraft 
had arrived from India on 

a medical evacuation flight 
connected with the ongoing 
Coronavirus (COVID-19) 


Locally assembled CH-2000 
for Peruvian Air Force 


THE LATEST example of the 
Alarus CH-2000 trainer to 
be locally assembled by the 
Servicio de Mantenimiento 
de la Fuerza Aérea (SEMAN) 
has been delivered to the 
Fuerza Aérea del Perú (FAP, 
Peruvian Air Force). The 
presentation ceremony for 
CH-2000 serial 494 at Base 
Aérea de Las Palmas on 
February 27 was attended 
by Peru's defence minister, 
Walter Martos Ruíz, and 

the general commander of 
the FAP, General del Aire 
Rodolfo García Esquerre. 


e 


While SEMAN completed 
co-production of a single 
CH-2000 in 2016 and 
assembled two more as part 
of the Antarqui project in 
2018, the latest aircraft is the 
first from a follow-on batch 
of 18 of the primary trainers 
ordered for the Escuela de 
Formación de Pilotos (Pilot 
Training School), part of 
Grupo Aéreo 51 stationed 
at Base Aérea Pisco- 

San Andrés. The type is 
scheduled to replace the Zlin 
Z 242L, most of which have 
already been withdrawn. 


— 


Alarus CH-2000 serial 494 during its rollout at — 
Base Aérea de Las Palmas, Peru. FAP 


outbreak and was headed to 
Bogota, where it serves with 
Escuadrón de Transporte 811, 
part of Grupo de Transporte 
Aéreo 81. The FAC's sole 
MMTT was acquired 


Airbus 
pitches 
Tranche 3 
Typhoon to 
Colombia 


AIRBUS DEFENCE and 
Space has formally offered 
the Eurofighter Typhoon to 
Colombia as the country 
seeks to find a successor 
to its Kfir multi-role fighter 
fleet, 21 of which are in 
use. Airbus is offering 15 
examples of the Tranche 

3 version of the Typhoon, 
following a previous 
Spanish government 
proposal to sell 17 surplus 
Tranche 1 jets to Colombia. 
The new Airbus package 
involves 12 single-seat and 
A three twin-seat Typhoons. 


José Ramón Valero 


secondhand in early 2009 

and delivered to Israel for 
conversion in May 2009. Work 
was completed by the end of 
July 2010 and it entered FAC 
service in November that year. 


Uruguayan Navy takes 
delivery of OH-58A+ 


A SECONDHAND OH-58A+ 


has entered Aviación 
Naval Uruguaya (ANU, 
Uruguay Naval Aviation) 
service. Kiowa serial 021 
was officially inaugurated 
into service on February 
7 with the Escuadrón 
de Helicópteros at Base 
Aeronaval No 2 ‘Capitan de 
Corbeta Carlos A Curbelo', 
Laguna de Sauce, during 
celebrations marking the 
ANU'Ss 95th anniversary. 
The helicopter, c/n 41354, 
was originally delivered to 
the US Army as 71-20493, 
then sold to a civilian 
operator in the US, initially 
as N603MP. It was later 
re-registered as N904DD 
and latterly operated in 
Canada as C-GMWL by the 
Province of Quebec and 
Service Héli-Fox Inc. The 
Canadian registration was 
officially cancelled when it 
was exported to Uruguay 
on November 8 last year, 
although it did not arrive in 


ite MCN 
Above: Newly acquired Uruguayan Naval Aviation OH-58A+ 
Kiowa 021. Despite its age, the helicopter still has many flying 
hours left on the airframe. ANU 


This will enable aircrew to 
keep up their flying hours 
at a lower cost than flying 
the larger helicopters. The 
OH-58 will also be used for 
liaison and coastal patrol 
missions. Dave Allport 


the country until January 29. 

The Kiowa will be used for 
training and continuation 
flying for pilots of the two 
ex-Italian Coast Guard 
AB412CPs that are expected 
to be delivered shortly. 


E Argentine Fokker 
returns to service 

The Argentine Air Force 
has reintroduced F28- 
1000C Fellowship serial 
TC-52 (c/n 1074), which was 
previously withdrawn in 
August 2018 (see Argentine 
Fellowship retired, October 
2018, p23). The aircraft flew 
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again on December 23 and 
completed flight tests on 
the 27th before returning to 
service with Il Escuadrón 
at El Palomar air base. 

E Brazil plans shipborne 
helicopter trials 

Brazil has established a 
working group to carry out 
shipborne trials as it seeks 


to improve interoperability 
of helicopter capabilities 
across its armed forces. 
Rotorcraft to be tested 
aboard the navy's helicopter 
carrier Atlantico include 

the army's Panther, Black 
Hawk and Super Puma, 
plus air force Black Hawk, 
Mi-35M and Caracal types. 


E Final Argentine 

T-6C+ delivered 

Serial E-311, the last of 

12 T-6C+ aircraft for the 
Argentine Air Force, was 
delivered to the Escuela 
de Aviación Militar (EAM) 
at Córdoba on December 
19. The Texan Il's handover 
had been delayed by a 


lightning strike on delivery, 
after which it returned 

to the US for repairs. 

E G 120TP for Ecuador 

The Ecuadorian Air Force 
has ordered eight Grob G 
120TP basic trainers. The 
aircraft will be operated by 
the Escuela Superior Militar 
de Aviación based at Salinas. 
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Right: 


Kenyan C-27Js officially | 


Africa 


commissioned 


One of the first two KAF C-27Js during the commissioning 
ceremony at Embakasi Garrison. Kenya Defence Forces 


TWO NEWLY arrived 
Kenyan Air Force (KAF) 
C-27Js have been formally 
commissioned into service. 
The first two Spartans, 
serials 224 (ex-CSX62314) 
and 226 (ex-CSX62316), 
were officially accepted on 
February 14 at Embakasi 
Garrison, Nairobi. 

Presiding over the 
ceremony was KAF 
commander Major General 
Francis Ogolla, who said that 
a team of pilots, loadmasters 
and cabin crew had already 
been trained on the aircraft. 


www.Key.Aero 


As previously reported, 
the two aircraft had left 
the factory at Turin-Caselle 
Airport, Italy, on January 
29 - see Kenyan Spartan 
deliveries, March, p28. The 
following day they arrived at 
Embakasi Garrison, where 
they were received by 
Uhuru Kenyatta, President 
of the Republic of Kenya 
and commander in chief 
of the Kenya Defence 
Forces. A third aircraft, 222 
(ex-CSX62308), currently 
remains at Turin for aircrew 
training. Dave Allport 


fitted with gerveilance 
equipment have begun 
maritime patrol operations 
with an undisclosed 
African navy, understood 
to be that of Morocco. 
The Italian company 
was prime contractor and 
systems integrator for 


Subscribe to www.key.aero for breaking news stories. 
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Grounded 
SAAF 
C-130BZ 
returns to 
flight 


THE SOUTH African 
Air Force (SAAF) is 
looking at ways to fill 
a shortfall in transport 
capacity following the 
loss of C-130BZ serial 
403 in a crash at Goma, 
Democratic Republic of 
the Congo, on January 
9 (see Attrition, March, 
p108). At the time of the 
accident, 403 was the only 
example still airworthy, 
while the remainder 
were undergoing 
maintenance or overhaul. 
With a desperate 
shortage of airlifters after 
the accident, the SAAF 
expedited completion of 
the maintenance cycle 
on another Hercules, 
believed to be serial 401, 
which carried out its 
first post-overhaul test 
flight on February 13. 
Around five or six of the 
type remain potentially 
airworthy, but apart from 
the aircraft that has now 
re-flown, the status of the 
other airframes remains 
unconfirmed. Dave Allport 


end inciting Seaspray 
radar. The aircraft are also 
equipped with identification 
friend or foe transponder 
and interrogator, Link 

11 data link and a third- 
party electro-optical (EO) 
turret. They will be used 

for missions including 


g 
fishing and pollution. 

The aircraft in question 
are thought to be a pair of 
2016-built Royal Moroccan 
Navy King Airs - CN-TMR 
and CN-TMS - that were 
noted in France in early 
2018 being outfitted with 
mission equipment. 
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Last night-flying 
mission for 
JASDF RF-4 


Arnold ten Pas 


Asia Pacific 


High-altitude biofuel 
tests for IAF An-32 


INDIAN AIR Force 

(IAF) An-32RE KA2692 
photographed at Leh Airport 
on January 31 while evaluating 
the use of jet biofuel for 
high-altitude operations. 
The flight to undertake 
operations from Leh - which 
at 10,682ft (3,256m) is 

one of the highest-altitude 
commercial airfields in 


SMART A330 MRTT planned 
for Singapore 


AIRBUS AND SINGAPORE 
are collaborating on 
further development of the 
A330 Multi-Role Tanker 
Transport (MRTT). Under 
an agreement announced 
at February's Singapore 
Airshow, the partners will 
work on the SMART MRTT 
programme to develop, 
certify and implement 

an automatic air-to-air 
refuelling (A3R) capability, 
as well as enhanced 
maintenance solutions for 
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the world - was used to 


validate use of indigenously 


developed biofuel on the 


IAF An-32 at the extremities 


of the aircraft's operating 
envelope. Tests were 
conducted by a team of 


pilots and engineers from the 


IAF's Aircraft and Systems 
Testing Establishment 
(ASTE). Dave Allport 


the A330 MRTT. As launch 


customer for SMART, the 
Republic of Singapore 
Air Force (RSAF) will 
provide an A330 MRTT to 
take part in development, 
the flight-test campaign 
and final certification 
programme. Flight trials 
have already begun and 
SMART is planned for 
certification next year. 

The A3R system requires 
no additional equipment 
on the receiver and is 


BY EARLY February, the 
number of active RF-4Es 
in Japan Air Self-Defense 
Force (JASDF) service 
was down to seven. With 
the end of operations 

for 501 Hikotai planned 
before the end of March, 


flying activities were being 
progressively reduced. On 
February 3, the squadron's 
last evening and night 
sorties were performed 

by a pair of RF-4Es at 
Hyakuri Air Base. Seen 
here is shark-mouthed 


The RSAF's 
sixth and final 
A330-243 MRTT is serial 


765 (MRTT038, c/n 1886), which arrived 
in the country on February 16. Meanwhile, serial 


764 will remain with Airbus in Getafe, Spain, to 
support SMART MRTT testing. Hans Jacobs 


intended to reduce air 
refuelling operator (ARO) 
workload, improve safety 
and optimise the rate of 
fuel transfer. Once the 
A3R system is activated by 
the ARO, the boom flight 
control system becomes 
fully automated and then 
transfers fuel upon contact 
with the receiver, while 

the ARO monitors the 
operation. In the event of 
an anomaly due to receiver 
stability deviations or 


tanker malfunctions, the 
A3R system is able to 
disconnect and/or clear 
the boom away from 
the receiver safely. 

In the receiver aircraft, the 
pilot(s) closing in on the 
tanker takes visual cues 
from the automated pilot 
director lights. According 
to Airbus, this allows for 
more efficient operations, 
with smoother transitions, 
and minimises time during 
the coupled state. 


RF-4EJ 07-6433 landing 

in the last rays of sun. This 
is one of the unit's RF-4E 
and RF-4EJ jets to have 
received special markings 
displaying the unit's years 
of operations - 1961 to 2020 
- applied over a strip of film. 


‘Viper’ 
progress for 
Indonesia, 
Singapore 


AN INITIAL upgraded 
Indonesian Air Force Fighting 
Falcon, single-seat F-16A 
serial TS-1610, conducted 
its first post-upgrade flight 
from Lanud Iswahyudi 
in Madiun, East Java, on 
February 18. The jet is the 
first to undergo domestic 
Falcon STAR (Structural 
Augmentation Roadmap) 
and enhanced mid-life 
upgrade programmes. 
Meanwhile, Lockheed 
Martin has received a 
US$67.6m (£52m) contract 
modification to upgrade 
F-16s for Singapore. The 
deal modifies a previous 
contract awarded in 2015 
and, if fully exercised, 
would bring total value of 
the contract to US$980.4m 
(£759m). Upgrades for 60 
of Singapore's F-16C/D 
Block 52 jets have been 
approved by the US. 


www.Key.Aero 


TNI-AU 
begins re- 


equipping 
14 SkU 


INDONESIA HAS finally 
begun re-equipping 
Skadron Udara 14 (SkU 14) 
of the Tentara Nasional 
Indonesia Angkatan Udara 
(TNI-AU, Indonesian Air 
Force) at Lanud Iswahjudi, 
Madiun, Java, which has 
been without aircraft since 
its F-5E/Fs were retired 
around five years ago. The 
first three aircraft for the 
unit arrived at the base 
on February 7, comprising 
Su-27SK TS-2701, plus 
Su-30MK2s TS-3001 
and TS-3002, using the 
callsign ‘Thunder Flight’. 
All three were flown 
in from Lanud Sultan 
Hasanuddin, Ujung 
Pandang, Sulawesi, where 
they had been operated 
by SkU 11. The new aircraft 
for SkU 14 will join two 
other operational units 
at Iswahjudi: SkU 3 with 
F-16A/B/C/Ds and SkU 
15 with T-50! Golden 
Eagles. Dave Allport 


ONE OF the two new Korea 
Aerospace Industries (KAI) 
KUH-1CG Surions that 

have joined the Republic of 
Korea Coast Guard is B522. 


Surions delive 


Delivery of the helicopters 
was announced by KAI on 
December 20. They are 
equipped with advanced 
mission equipment for 


KAI 


their roles in search and 
rescue and maintaining 
maritime security, 
including combatting illegal 
fishing. Dave Allport 


Thailand announces acquisition plans 


THE THAI defence 
ministry's latest White 
Paper gives insight into 
planned purchases for 

the Kong Thap Akat Thai 
(Royal Thai Air Force, RTAF) 
over the next decade. 

Two more T-50THs will be 
acquired, for a total of 14, 


plus six more DA42s and six 
DA40s. One more Gripen 

is included as an attrition 
replacement, while plans 
are set out for replacement 
of the L-39ZA/ART, C-130H 
and PC-9, all of which are 
due to be superseded by 
new types from 2022. 


Meanwhile, the RTAF has 
placed an order for six 
H135 training helicopters. 
The contract will bring the 
service's Airbus Helicopters 
fleet to 18 aircraft, joining 12 
H225Ms also under order. 
The new rotorcraft will 
be delivered from 2021. 


JASDF's 3 Hikotai working up at Hyakuri 


AS PHANTOM operations 
slowly come to an end at 
Hyakuri Air Base, a new 
unit has already set up 
camp at its future home 
base. The Japan Air Self- 
Defense Force's (JASDF's) 
3 Hikotai will complete 

its transfer from Misawa 


to Hyakuri next year, but 
part of the squadron has 
already started operating 
out of its new base. On 
January 15, the first seven 
F-2As and F-2Bs landed at 
Hyakuri, followed by three 
more a few days later. Since 
their arrival, 3 Hikotai has 


By? 


-> 
com 


been operating on a daily 
basis, with around ten F-2s 
present at any given time. 
Missions include local 
flights, as well as sorties to 
and from Misawa, regularly 
exchanging airframes and 
pilots. Meanwhile, the 

unit still operates from 


Misawa simultaneously. 
For now, 301 Hikotai is 
still operating the F-4E 
from Hyakuri, but will move 
to Misawa later this year 
to become an F-35A unit, 
while 501 Hikotai will retire 
its RF-4Es within a few 
weeks. Arnold ten Pas 


Single-seat F-2A 63-8537 (c/n 1037) from 3 Hikotai prepares to depart its new home at Hyakuri. Arnold ten Pas 
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E F-15EX for India? 
Boeing has requested a 
US government licence to 
allow it to potentially offer 
its F-15EX to the Indian 
Air Force. The company is 
considering pitching the 
Advanced Eagle to meet 
the service's requirement 
for 110 new fighters. 

E India signs contracts 
for AH-64Es and MH-60Rs 
New Delhi has concluded 
purchase agreements 
with the US covering six 
AH-64Es for the Indian 
Army and 24 MH-60Rs 
for the Indian Navy. 
Sikorsky is expected to 
complete deliveries of the 
Seahawks by 2023, while 
army AH-64E deliveries 
will begin the same year. 
E Indonesia receives last 
C-130H from Australia 
Indonesia has taken 
delivery of the fifth and 
final C-130H ordered from 
Australia in July 2013. The 
Hercules, serial A-1338, 
was formally inducted 

into the Indonesian Air 
Force's Skadron Udara 32 
at Lanud Abdulrachman 
Salehin Malang, East 
Java, on February 15. 

Bi Initial operational clear- 
ance for India's LUH 
India's Light Utility Heli- 
copter (LUH) has been 
granted initial operational 
clearance (IOC), paving 
the way for Hindustan 
Aeronautics Limited (HAL) 
to begin series production. 
IOC was confirmed by the 
Centre for Military Airwor- 
thiness and Certification 
after three LUH prototypes 
completed more than 550 
test flights in diverse cli- 
matic conditions. 

E Indian MoD outlines 
Tejas Mk1A plans 

The Indian Ministry of 
Defence has confirmed 

its intention to order 83 of 
the enhanced Tejas Mk1A 
fighters for the Indian Air 
Force. Flight testing of the 
Tejas Mk1A is planned to 
be completed by 2022. 

E Afghan Black Hawk 
numbers to be cut 

The number of UH-60A+s 
being supplied to 
Afghanistan is to be cut 
by two-thirds. The latest 
Pentagon report on the 
country states that the final 
quantity of Black Hawks 
has been reduced from 
159 to 53 (45 of which had 
been delivered by October 
31 last year). The remaining 
eight are currently being 
upgraded by Science and 
Engineering Services in 
Huntsville, Alabama. 
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Australasia 


First RAAF 
KC-30A in new 
colour scheme 


THE ROYAL Australian Air 
Force (RAAF) has begun 
: ing its fleet of 
Role Tanker 


- 
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easier to identify both 
on the ground > 
and in the air. (4 
The KC-30As 
entered / 
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First RAAF No 4 
Squadron PC-21s 
at Williamtown 


THE ROYAL Australian 
Air Force's (RAAF's) No 
4 Squadron based at 
RAAF Base Williamtown, 
New South Wales, has 
received its first three 
PC-21 trainers. They 
will replace the unit's 
PC-9/As in training Joint 
Terminal Attack Controllers 
(JTACs) and supporting 
forward air control and 
air-surface integration. 
The PC-21s were ferried 
from RAAF Base East Sale 
in Victoria on January 


24, with a fourth and 
final aircraft for the unit 
expected to arrive at 
Williamtown in February. 
The unit's commanding 
officer, Wing Commander 
Sean Jobson, said: "No 
4 Squadron has a joint 
service responsibility for 
guiding the training and 
development of JTACs. The 
arrival of the new aircraft 
will ensure personnel have 
the opportunity to continue 
to execute kinetic effects 
in real-time scenarios." 


PC-21 A54-047 from No 4 Squadron taxies after landing at 
RAAF Base Williamtown. CPL Craig Barrett/Commonwealth of 
Australia, Department of Defence 
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a low- 
visibility 
grey colour 
scheme 
inherited from 
the RAAF's 
Boeing 707 
tanker-transports 
ha laced. 
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RAAF roundels and 
squadron insignia applied 
in blue-grey paint. 

The first KC-30A to receive 
the new markings is A39- 
004, which returned to 
Australia after its respray 
on January 15. The black 
markings will be applied 
to the remaining six 


KC-30As as th 


Above: A Litening pod under the wing of No 37 Squadron C-130J A97-448 at RAAF Base Richmond. 


Poseidon 
deploys to 
Kadena 


A ROYAL Australian Air 
Force (RAAF) P-8A has 
deployed to Kadena 

Air Base, Japan, under 
Operation Argos, the 
first Australian Defence 
Force (ADF) contribution 
to the operation this 
year. The Poseidon is 
tasked with supporting 
the international effort to 
enforce United Nations 
Security Council sanctions 
on North Korea. The 
aircraft will conduct 
airborne surveillance 

by monitoring and 
deterring illegal ship- 
to-ship transfers. 

The No 11 Squadron 
Poseidon and its crew 
deployed from RAAF 
Base Edinburgh, South 
Australia. The ADF 
has deployed maritime 
patrol aircraft to the 
region on five occasions 
since Operation Argos 
began in 2018. 


RAAF C-130 tests Litening pod 


This Hercules is the first of six to have a high-speed SATCOM antenna and is also receiving an 
augmented crew station in the cockpit to operate the systems, including the Litening. CPL David 
Said/Commonwealth of Australia, Department of Defence 


FLIGHT TRIALS have begun 
for a Royal Australian 

Air Force (RAAF) C-130J 
equipped with an AN/AAQ- 
28(V) Litening sensor pod. 
The store is carried on an 
underwing pylon and is 
capable of recording video 
in day and night conditions 
and includes a forward- 
looking infrared (FLIR) 
camera, but no targeting 
capability. Airbus Australia 
Pacific developed the 
integration and carried out 
installation with assistance 
from Northrop Grumman 
and Lockheed Martin. 

Air Commodore Carl 
Newman, commander of the 
RAAF's Air Mobility Group, 
explained: "Historically, 


RAAF Hercules crews have 
relied on radio, instruments 
and their own senses to 
understand the environment. 
This trial will examine how 
the Litening pod can improve 
crew situational awareness 
to mitigate mission risks.” 
Potential operational 
applications include helping 
maintain contact with 
survivors during search 
and rescue operations or 
examining conditions at an 
airfield or drop zone prior to 


delivering cargo or personnel. 


The trial will also pair the 
Litening pod with a satellite 
communications (SATCOM) 
antenna on the Hercules, 
which is expected to allow 
high-definition video to be 


shared with ground-based 
units or headquarters. This 
capability is expected to 

be of particular use for 
humanitarian assistance and 
disaster relief missions. 

The trials are being 
conducted from RAAF Base 
Richmond, New South 
Wales, by No 37 Squadron 
and the Aircraft Research 
and Development Unit, with 
support from the Air Warfare 
Engineering Squadron of 
the Air Warfare Centre. 

Flight testing began on 
January 17, with C-130J A97- 
448 initially flown without 
the Litening pod to establish 
baseline performance. A first 
flight with the pod installed 
took place on January 29. 
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Testing for knowledge 


Sra A Salute TORNADO TRIBUTE TO AN RAF ICON 


Tornado After nearly forty years of valuable service, the RAF's final 
TübutetoanRAFIcon. Panavia Tornados were stood down on March 31, 2019. 
The Official RAF Salute 2019 special magazine pays tribute to 
the aircraft with breath-taking imagery, first-hand accounts 
and other anecdotes, gathered from special interviews and 
rarely seen squadron archives. This 100-page special issue is a 
must-have souvenir tribute to a true RAF icon. 


Feature subjects include: 


Cold War Warriors Shader to the End 
Group Captain (retired) Nigel Walpole reviews Tornado Force deployed for Operation Shader 
the Tornados time as part of RAF Germany. and remained committed. 


A World At War Farewell to "The Fin’ 

The turbulent 20005 resulted in the Tornado The Royal Air Force said goodbye to the 

force being extensively deployed. much-loved ‘Tonka’ as the type stood down. 
CHANTS DERE DIURNO COLE oR aw And more! 
SPRIRER TO HIGH-TECH WARRIOR TORNADO UNITS || iil | il 


AND WEAPONS OPERATION HERRICK. COMBAT 
OVER AFGHANISTAN FAREWELL TO THE FIN’ 


JS e ) OC 
PLUS FREE P&P" 
Free P&P* a you i online at Call UK: 01780 480404 Monday to Friday 
www.keypu blishing.com/shop OR Oversea s: +44 1780 480404 9am-5:30pm 


SUBSCRIBERS CALL FOR YOUR £1.00 DISCOUNT! 
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alakot in Pakistan's Khyber 

Pakhtunkhwa region 

was relatively unknown 
to anyone outside the country 
until February last year. The town 
had been destroyed during the 
2005 earthquake but had since 
been rebuilt, only to be thrust 
back into the headlines due to 
an air battle between Indian and 
Pakistani air forces. That conflict 
saw the Indian Air Force (IAF) 
taught a few tactical lessons 
by its Pakistan Air Force (PAF) 
counterparts. The biggest? Never 
underestimate your opponent. 

Given the past two wars in 1965 
and 1971, as well as several other 
skirmishes between the two 
countries since Pakistan gained 
independence in 1948, it could be 
argued that the IAF should have 
known better. The IAF outnumbers 
the PAF in every domain and 
yet its performance against its 
old foe on February 26-27, 2019, 
highlighted some deficiencies. 
The outcome tarnished the 
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reputation of the IAF commander 
at the time, Air Chief Marshal 
Birender Singh Dhanoa. He 

had emerged from the 1999 
Kargil War with merit, after 
successfully leading a MiG-21 
unit, No 17 Squadron ‘Golden 
Arrows: He never forgot his old 
squadron, though. Before retiring 
on September 30 last year, he 
resurrected No 17 Squadron at 
Ambala Air Force Station (AFS) in 
readiness for the first in-country 
Rafale deliveries next year. 


Indian attack 

The background to the Balakot 
air battle were the deaths of 40 
Indian police officers when a 
Kashmiri suicide bomber packed 
his car with explosives and 
crashed into Pulwama police 
station in Indian-administered 
Jammu and Kashmir, on February 
14, 2019. Responsibility for the 
bombing was claimed by a 
Pakistan-based Islamist militant 
group. The incident was widely 


condemned amid Indian calls 
for retribution. The attack 
coincided with an Indian general 
election, and an escalation 
against Pakistan was sure to 
win favour with many voters. 

It wasn't surprising that Indian 
hostilities towards its neighbour 
grew and the IAF began regularly 
testing the PAF's air defences. 
Then, in the very early hours of 
February 26, six Mirage 2000s from 
No 9 Squadron ‘Wolfpack; each 
loaded with a Rafael SPICE 2000 
standoff weapon, left Gwalior AFS, 
around 220 miles (350km) south of 
Delhi. Their mission was to strike 
an alleged terrorist training camp. 
According to Pakistan, the target 
was in fact a madrassa (religious 
seminary), where young boys 
went to learn Islamic teachings, in 
the village of Jaba near Balakot. 
According to Pakistan, Indian 
intelligence was confused about 
the purpose of the seminary. 

Gwalior is home to the IAF's 40 
Wing and two Mirage 2000 units, 


Nos 7 and 9 Squadrons. Also 
located there is the IAF's Tactics 
and Air Combat Development 
Establishment (TACDE), which 
was responsible for developing 
and writing the tactics the Mirages 
would employ that night. The 
French jets were escorted by 
several Su-30MKls from No 15 
Squadron ‘Flying Lances' for the 
two-hour mission to Balakot. 

At least one II-78MKI tanker 
supported them, while two ERJ145 
Netra airborne early warning and 
control (AEW&C) aircraft provided 
surveillance. On the opposite 

side of the border, one of the 
PAF's Erieye AEW&C aircraft was 
peering deep into Indian airspace 
and detected the strike package 
as it edged closer to Pakistan. 

As Pakistani air defences 
monitored their enemy's moves 
that night, personnel at the 
PAF's Air Headquarters (AHQ), 
supervised by the operations 
commander Air Marshal Haseeb 
Paracha, were plotting their next » 
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one year on 


One year after Pakistan and India almost went to war, 
Alan Warnes provides a Pakistan Air Force perspective 


on how events unfolded in the air over Kashmir. 


A No 29 Squadron ‘Aggressors’ F-16C = at a forward operating 
base somewhere in Pakistan in April last year. The unit is assigned to the Air 
Combat Centre of Excellence at PAF Base Mushaf, which was commanded by 
Wg Cdr Noman Ali Khan on February 27. He shot down the IAF Bison. 

The wreckage of Wg Cdr Abhinandan Varthaman’s MiG-21bisUPG Bison 
stored at a secret location in Pakistan. The jet was shot down by an AIM-120C-5 
AMRAAM fired by Wg Cdr Noman Ali Khan in an F-16A. Wg Cdr Khan received 
the third-highest military medal, the Sitara-e-Jurat, for his effort. 

A close-up of the MiG-21bisUPG Bison tail with the serial CU-2328. The 
Bison pilot, Wg Cdr Abhinandan Varthaman, was returned to India on March 1. All 
photos Alan Warnes 
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No 15 Squadron commander Wg Cdr (now Gp Capt) Faheem Ahmed heads up 
the group. He was awarded the Tamgha-e-Jurat, Pakistan's fourth-highest military 
medial, for his role leading the squadron into battle. The three pilots directly 
behind him - Sqn Ldr Waqar Saleem, Wg Cdr Rashid Sulehri and Sqn Ldr Faisal 
Hassan - also flew in the raid and received medals. All four of the missiles under 
the Bison's wings are stored in a secret location. The R-73 (AA-11 ‘Archer’) and R-77 
(AA-12 ‘Adder’) that were under the left wing are seen nearest. Both were scorched 
by the fire that engulfed the aircraft after it crashed. The ejection seat was also 
on display. -Wg Cdr Abhinandan Varthaman's flying gear is on show at the PAF 


1 2 
moves. The busy ops personnel 
watched as Indian fighters probed 
PAF air defences in different 
locations as the Mirage 2000s 
headed towards the region. 
PAF quick reaction alert (QRA) 
F-16s and JF-17s were being 
stretched all along the border 
with India. As the IAF Mirages 
approached the line of control 
(LOC), they lobbed their SPICE 
2000 weapons into Pakistan. 

Air Cdre (ret) Kaiser Tufail, 
who the author first met in 2004 
when he was base commander 
at PAF Base Masroor, continued 
the story: "With a standoff glide 
range of around 60km [37 miles] 
the aircraft did not need to cross 
the LOC and the SPICE 2000 
bombs headed into Pakistani 
airspace in the autonomous 
GPS-assisted delivery mode.’ 

Tufail, a former PAF F-7PG, 
F-16 and Mirage pilot who has 
written several books on the PAF, 
continued: “The bombs were 
aimed at a religious boarding 
school where over 200 students 
aged eight to 15 years were housed 
for their studies. But instead of 
hitting their intended target, the 
bombs fell onto a wooded area 
a few hundred metres away. 

“It is widely believed the 
target elevation picked up 
by the weapon's GPS did not 
match the orthometric height 
[altitude above mean sea level 
as given on aeronautical charts]. 
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Satellite images have shown i 


that all the bombs overshot their 
targets by similar distances.” 

While the IAF continued to claim 
it had targeted a terrorist training 
camp, a day later European 
Space Imaging (ESI) published 
a high-resolution image of the 
area. This showed the buildings 
undamaged, with no sign of 
casualties. ESI managing director 
Adrian Zevenbergen added: “There 
were no signs of scorching, no 
large distinguishable holes in the 
buildings and no signs of stress 
to the surrounding vegetation.” 

The IAF disagreed with 
ESI's results, saying its own 
analysis showed four buildings 
destroyed, but did not release 
any images to support this. 

At the Paris Air Show last June, 
a member of the Rafael marketing 
team showed AFM a photocopy 
of a high-resolution satellite 
image showing three holes in 
the roof of one of the buildings. 
When asked if it could have been 
Photoshopped, he responded: "I 
don't think so, but who knows!" 


PAF retaliates 

"At the same time as the mission 
to strike the madrassas was 
going on, the IAF was feigning 
multiple intrusions in a bid to 
draw away the PAF combat air 
patrol [CAP] F-16s and JF-17 
Thunders,’ explained Tufail. "But 
they stood their ground, as this 


Museum at Faisal. 


One of the displays at Faisal gives details of the three pilots 


responsible for the shootdowns and attacks, as well as the tail numbers of the 
F-16A/Bs involved on February 27. All three pilots received PAF awards. 


‘cat and mouse game’ had been 
on-going for several days by then.’ 

Now it was the turn of the 
Pakistani public to call for revenge, 
while politicians and the military 
discussed options for what the 
PAF termed Operation Swift Retort. 
So, as night fell on February 26, 
the IAF was on full alert for a 
PAF counterattack. When dawn 
came and there was no sign of 
the PAF, the Indians lowered 
their alert levels, not believing a 
strike would occur during daylight 
hours. They were wrong. 

Tensions now escalated into full- 
blown aerial warfare, as Tufail 
explained: “A strike package 
of four Mirage 5PAs and dual- 
seat Mirage IIIDAs of No 15 
Squadron and two JF-17s of No 
16 Squadron, supported by a big 
swarm of escorts and patrolling 
fighters [a mix of F-16A/Bs and 
JF-17s], cluttered the scopes of the 
IAF's ground radars at 0920hrs. 
Working at the rear of the fighter 
package were the PAF's Saab 
Erieye AEW&C aircraft, and the 
Dassault Falcon 20ECM, with 
electronic warfare officers ready 
to jam the opposing forces.’ 

The two Mirage 5PAs were each 
armed with an H-4 standoff weapon 
that Pakistan had developed 
with South Africa's Denel in the 
mid-1990s. When the 5PA pilots 
dropped the weapons, a pilot 
sitting in the rear of each of the 
two Mirage IIIDA communications 


control aircraft steered the H-4 via 


data-link. These Mirages are more 
than 50 years old, but the PAF had 
upgraded the delta-winged fighters 
several times, adding avionics to 
ensure they remain capable. 

According to Tufail: “The 
Mirage IIIDA control aircraft has 
to continue flying towards the 
target, refining the H-4 bomb's 
flightpath till impact. The bomb 
can be steered with great 
accuracy, as the high-resolution 
image of the target seen by the 
bomb's seeker head is constantly 
relayed to the control aircraft.’ 

The surprise attacks during 
the early hours of February 
27 did not cause any harm. 

Tufail continued: "Since the 
purpose of the mission was 
essentially to demonstrate that 
Pakistan had the resolve, as well 
as the capability, of responding 
in kind, it was decided that there 
was no compelling need to 
pick the front door of a brigade 
commander's office or the air 
shafts of soldiers' bunkers. General 
area-bombing of open spaces in 
military garrisons near the Line 
of Control was, therefore, agreed 
upon. It was expected that this 
'abundance of restraint' would 
prevent mass carnage in the 
Indian military garrisons, which 
could otherwise lead to a chain 
of escalatory actions, and spiral 
into a very dangerous all-out 
war under a nuclear shadow.’ 
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The JF-17s were each armed 
with two 1,000lb (454kg) Mk83 
Indigenous Range Extension Kits 
(IREKs) that became operational 
in 2017. Developed, integrated and 
qualified by Pakistan-based Global 
Industrial & Defence Solutions 
(GIDS), the IREK has a range of 
up to 37 miles (60km). GIDS has 
converted Mk80-series general- 
purpose bombs into satellite-aided 
inertial navigation system (GPS/ 
INS) guided bombs with a tail 
unit incorporating aerodynamic 
control surfaces and glide wings. 
It provides the JF-17 with a very 
potent day and night capability 
to engage a variety of targets. 

Not surprisingly, the IAF's QRAs 
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reacted to the strikes with Mirage 
2000s, Su-30MKls and MiG-21s 
all heading towards the attackers. 
Electronic warfare played a pivotal 
role in both sides' battle plans, but 
it was the PAF's No 24 Squadron 
with its highly modified Dassault 
Falcon 20ECM that emerged 
with its reputation considerably 
enhanced. The unit's highly 
modified business jets jammed the 
IAF fighters, so they were unable 
to communicate with each other 
or their air defence controllers. 
There was no IAF network-centric 
warfare - the aircraft on patrol 
were not data-linked (possibly due 
to system malfunctions), so the IAF 
was in complete disarray, unable 
to determine what was happening. 
Former Indian Army officer 
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Pravin Sawhney, now an 
independent military analyst, 
was critical of the IAF: "The PAF 
had better electronic warfare 
jammers and, as a result, the 
IAF could not communicate. 

If you do not win the battle in 
the electromagnetic spectrum, 
you will never win the war.’ 

IAF confusion meant their aircraft 
were sitting ducks. Two PAF F-16s 
on a CAP, led by Sqn Ldr Hasan 
Siddiqui, were vectored by PAF 
air defence controllers on to what 
turned out to be Su-30MKls. 
Tufail picked up the story: "After 
sampling the target data and 
confirming valid firing parameters, 
Hasan launched an AIM-120C-5 
AMRAAM. Missile flight data fed 
back to the F-16B's fire-control 


Six Indian Air Force Mirage 2000s, armed with SPICE 2000 standoff weapons, departed Gwalior late on February 25 
but failed to hit their targets. The package is likely to have included a dual-seat Mirage 2000TH - this example is seen at 
Gwalior AFS fitted with a Remora electronic countermeasures pod. 
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computer in real-time indicated 
that the missile had hit the target.” 
Confirmation, however, remains 
moot, as the engagement took 
place across the LOC in Indian- 
held Kashmir, and the IAF has not 
been forthcoming with any details. 

At the time, Pakistan's 
Director-General Inter-Services 
Public Relations (DG ISPR) 
stated in error that a JF-17 
had shot down the Sukhoi. 

A lot of confusion ensued on the 
IAF side, which led to an Israeli- 
made Spyder surface-to-air missile 
(SAM) shooting down a Mi-17V-5 
helicopter flown by No 154 
Helicopter Unit from Srinigar AFS. 
All six aircrew and a civilian on the 
ground lost their lives in the crash. 

Almost immediately after the 


claimed Su-30MKI shootdown, 
the Indian military held a press 
conference to show off damaged 
AMRAAM components. They were 
trying to prove F-16s were involved 
in the action, hoping the US 
would sanction the PAF, but that 
doesn't appear to have happened. 
According to Tufail: "Monitoring 
of the radios by the PAF revealed 
the pilot of a Su-30MKI had 
called 'Bingo' [low on fuel] only 
25 minutes into the mission, 
even though it can fly up to two 
hours. Around the same time, 
two Mirage 2000s also exited 
the active zone after claiming 
their air intercept radars were 
broken. That was strange, because 
PAF F-16s had picked up tell- 
tale transmission 'chirps' of the 
apparently serviceable Mirage 
2000 radar on their threat-warning 
systems a short time earlier" 
The IAF claims to have shot 
down a PAF F-16 during the 
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air battle. The PAF denies this 
ever happened and, on April 
5, the US government issued 
a statement that none of the 
Pakistani F-16s had been lost. 


Shootdown 
The air battle saw five of the IAF's 
agile MiG-21bisUPG Bisons of No 
51 Squadron from Srinigar AFS 
being scrambled. They should have 
been working with the Su-30MKlIs 
and their more powerful NOTIM 
Bars passive electronically 
scanned array (PESA) radars. 
The Flankers were expected to 
data-link their longer-range aerial 
picture to the Bisons operating 
ahead of them, allowing the MiGs 
to keep their radars switched off 
to evade detection by PAF radars. 
However, the degraded 
communications meant the Bisons 
weren't receiving anything from 
the Sukhois or the air defence 
controller. It left the pilots on 


2i 


their own. One of them, Wg Cdr 
Abhinandan Varthaman, was 
initially vectored towards some 
PAF fighters. Tufail continued: 
"Abhinandan had stayed low and 
had even switched off his IFF 
[identification friend or foe] to 
stop the PAF from tracking him.’ 
Before communications were 
downgraded, the Indian pilot had 
kept his radar controller posted 
by reporting his position in pre- 
arranged codes. "However, he had 
forgotten that the PAF's AEW&C 
aircraft, unlike the ground-based 
air radars, could clearly see him 
in their sights,’ said Tufail. 

The information picked up by 
the Erieye was relayed to an 
F-16, flown by Wg Cdr Noman Ali 
Khan, commanding officer of No 
29 'Aggressors' Squadron. Radio 
monitoring by the PAF 
heard Abhinandan 
being told by his 
controllers 


to turn back, but he couldn't 
hear the instructions so didn't 
alter his course. As soon as 

the MiG crossed the LOC, it 
was hit by Noman's AMRAAM, 
sending the jet spiralling out of 
control. Fortunately, Abhinandan 
ejected but he came down in 
Pakistan. After a confrontation, 
during which he fired his pistol 
into the air and was beaten 

by locals, he was rescued by 
Pakistan Army police and taken 
into custody. Abhinandan was 
subsequently interviewed by 
PAF intelligence before he was 
returned to India on March 1. 

In the wake of the PAF's 
performance, overseen by Air 
Chief Marshal Mujahid Anwar 
Khan, Pakistan celebrated. It 
was an outpouring of national 
pride perhaps unrivalled 
since Pakistan won the 
Cricket World Cup in 1992. 

In January, the author was taken 
to a secret location in Pakistan to 
see the remains of Bison CU-2328. 
The fuel tank was still attached 
to the jet when it crashed, and 
shrapnel from the AMRAAM had 
caused damage around the rear of 
the aircraft. At another unnamed 
location, the author was shown 
the jet's four air-to-air missiles 
(AAMs). The two R-73s (AA-11 
Archer) and two R-77s (AA-12 
Adder) were easily recognisable, 
although the R-73 on the left 
wing's outer station was badly 
burnt from the impact fire, but it 
was Clear to see the missile had 
never been fired and that the 

rocket motor was still intact. 
This refutes claims made 
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^We have to be aware of modern 


technologies, and if the acquisition of a 
new fighter fits into our doctrine then we will try to acquire 
it. The balance has to be maintained." ACM Mujahid Anwar Khan 


3 
by former IAF commander ACM 


Dhanoa to the Hindustan Times on 
February 11 this year that the F-16 


was shot down by Abhinandan. 
For his part, Abhinandan has 


never said he shot down an F-16. 


Conclusions 
Close observers of the PAF 
will perhaps not be surprised 
that the air arm fared so well 
against the IAF. The PAF makes 
the most of scarce, often old 
resources, managed and used 
in a way that addresses tactical 
and strategic requirements. 
Under Project Vision, the PAF 
has established a networked air 
defence network, linking many 
foreign-made systems to the 
three regional air commands 
and the AHQ, to provide one 
recognised air picture. 

In addition, PAF personnel 


at Konya in Turkey. The P 

China's People's Liberation Army 

Air Force (PLAAF) participate 

annually in Exercise Shaheen, 

with the latest Shaheen XIII 

drills taking place last August. 
Operation Swift Retort will 

go down in PAF history and 

Pakistan will no doubt reflect 

on the service's achievements 

of February 27, 2019. However, 

the IAF will also learn from its 

mistakes. When AFM spoke to the 

PAF commander, ACM Mujahid 

Anwar Khan, in late January 

this year, he said: "One of the 

lessons the Indians should heed 
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India should have known we would 


respond to their attacks - they 
didn't have to cross the LOC. They 
underestimated our resolve.’ 
He continued: “We could have 
done a lot more damage than 
we did, by shooting down more 
aircraft, so | was very proud of the 
guys that they showed restraint.” 
The IAF is already talking 
about upgrading the radars of 
its Su-30MKls with an active 
electronically scanned array 
(AESA) to provide increased 
situational awareness. Longer- 
term, the IAF will operate the 
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epta to success" 
The PAF commander, an F-16 
pilot, added: "Do you think we 
haven't trained for the Rafale? 
It doesn't matter what kind 

of technologies the IAF has, 
we will have the capacity to 
defeat it. We have to be sharp 
and outmanoeuvre them with 
various methodologies.’ 

ACM Khan concluded: "We 
have to be aware of modern 
technologies, and if the 
acquisition of a new fighter fits 
into our doctrine then we will 
try to acquire it. The balance 
has to be maintained" 


1: An Indian Air Force MiG-21BisUPG Bison at Gwalior AFS in 2006, armed with an R-60 (AA-8 'Aphid") short-range air-to-air 
missile. 2: A No 15 Squadron Mirage 5PA parked at a forward operating base in mid-April 2019. Six weeks after the events of 
February 27, Operation Swift Retort was still ongoing and all PAF personnel and jets remained on a high level of alert. 3: A No 
16 Squadron ‘Black Panthers’ JF-17 lifts off during a training sortie. Two of the unit's aircraft dropped 1,000/b IREKs on targets 
in India in retaliation for the strikes on Balakot during February 26. 4: Refuelling support for the IAF's mission was provided 
by an II-78MKI tanker. 
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Flottille 11F 


he Morlaix Air Show in Brittany, 
September 29, 2019. The thunderous 


tactical demonstration by the two 


Rafale Ms of Flottille 11F - nicknamed ‘La " 


Furieuse' (The Furious) - is ending with a 
'show of force', a high-speed pass intended to 
impress enemy troops. On the ground below 
is Capitaine de Frégate (Commander) Yvan 
Launay, callsign ‘Helmut’, the 11F boss. For 

a brief moment, the two jets are enveloped 

in a cloud of condensation. A NATO Tiger 
Association scarf wrapped around his neck, 
the squadron commander expresses his 
satisfaction as the two Rafales disappear 
above the clouds, following a brutal 9G pitch- 
up. Commanding one of the two oldest units 
in the Aéronautique Navale (French Naval Air 
Arm) is a cause for celebration - especially 
when it is marking its 100th anniversary. 
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Above: An echelon formation of the five specially painted Flottille TIF Rafale Ms. The centennial markings on ~ 
the left side of the fins depict historic types flown by the squadron and its antecedents, fromthe Hanriot HD of 
1919 to the Super Étendard retired in 2011. All photos Bastien Otelli unless stated Inset: James Lawrence 


The pioneers 

The unit has had many names throughout its 
history: AC1(1919), C10 (1922), 7C3 (1925), 7C1 
(1926), AC1 (1938), 1FC (1940), 1C (1943), 1F 
(1945) and finally 11F (since 1953). Before the 
squadron settled down at the naval air base 
in Landivisiau in Brittany, 11F operated from 
numerous other locations: Saint-Raphaél, 
Cherbourg, Lanvéoc, Calais, Bóne, Tarafaoui, 


Port Lyautey, Thiersville, Karouba, among others. 


The story begins in March 1919 when AC1 
was established in Saint-Raphaël in the 
southeastern Var department. Created from 
an air force unit, B102, its mission was air 
defence and maritime reconnaissance from 
the very first French aircraft carrier, Bapaume. 


Float-equipped Hanriot HD fighters took 

off from the raised wooden flight deck of 

the vessel, which was just over 230ft (70m) 
long in total. AC1's Lieutenant de Vaisseau 
(Lieutenant) Paul Teste was the first to land his 
Hanriot on the carrier, on October 20, 1920. 


Birth of ‘La Furieuse’ 

Initially, the French Navy used the term Aviation 
d'EScadre (Aviation Squadron), but from 1926, 
the more nautical-sounding Flottille became 

the common term for the Aéronautique Navale 
units. Around the same time, 7C1 realised the 
strategic importance of nocturnal missions, and 
the need for ‘aviators trained to land at night on 
a carrier. Other units considered this task almost 
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The French Navy's oldest fighter squadron, Flottille 
TIF, turned 100 last year. Bastien Otelli takes the 
opportunity to look back at its glorious past and 
to examine the latest evolution of the Rafale, as 
the unit becomes the first to receive the F3-R 
standard. 


impossible, but the 

7C1 commander, Lieutenant Edouard Jozan, 
completed a first night landing on the deck of 
the carrier Béarn, on November 24, 1927, flying 

a Gourdou-Leseurre 22. 7C1 contributed greatly 
to the development of night-landing techniques. 
By 1936, a procedure had been developed - 
albeit fairly rudimentary - using a constant-slope 
approach determined by visual alignment of a 
central mast (folded down at the last moment) 
and a rectangular marker painted white and 
illuminated. Although pilots complained the 
lighting on the marker was insufficient, they 
managed to land anyway. This perseverance, 
combined with their rigour and courage, led 

to other units nicknaming 7C1 'La Furieuse' 

- a name still used today - while its pilots 
proudly refer to themselves as ‘Les Furieux: 
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and its personnel were reassigned to 


World War Two air force squadrons, going on to fight 
In 1938, 7C1 became AC1 and at the outbreak during the 'Second battle for France: 
of war was equipped with Dewoitine D.373 and In October 1945, the unit was 
D.376 aircraft - obsolete compared with the reborn under the 1F designation, 
latest German aircraft. The hasty arrival of the . . flying the Supermarine Seafire 
Potez 631, although more capable, did p MkIII. Attached to the aircraft 
little to help. The defeated squadron ~~ CQ carrier Arromanches in 1950, 


"was renamed 1FC in 1940 and then ^ 
served the Vichy regime with the 7” 
Dewoitine D.520. Campaigns 
included fighting against the 
Anglo-French forces in Syria 

and Lebanon and opposing 

the Anglo-American landings 

in Morocco in 1942. After the 

fall of Vichy France - the regime 
that supported Nazi ideology - in 
1944, the Allies dissolved the flotilla 


~ 1F was now equipped with 
* F6F-5 Hellcats and went to 
\ war in Indochina. On June 
\ 20, 1953, it changed its 
name again to become 11F 
and returned to fight in 
Indochina, providing valuable 
fire support to ground 
troops defending Dien Bien 
Phu. These feats earned the 
unit several military citations. » 
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Flottille 11F 


a 
The spearhead 
In 1955, 11F entered the jet era with the arrival of 
the first Aquilon (licence-built de Havilland Sea 
Venom) and fought in Algeria. In April 1963 - now 
based in Hyéres, Var - it received a first Dassault 
Étendard IVM. The new fighter was a revolution: 
dedicated to ground attack and equipped 
with powerful weapons, the Étendard marked 
the beginning of a process of industrial self- 
sufficiency that continues with today's Rafale. 
Beginning in 1963, 11F was assigned 
exclusively to the new carrier Clémenceau. 
The warship's tiger emblem led to 11F 
joining the NATO Tiger Association, despite 
Clémenceau's retirement in 1997. 
The squadron arrived at its new home of 
Landivisiau in 1967, and in 1978 received the 


very first Super Étendard, capable, among 
other things, of delivering nuclear weapons 
(the AN.52 gravity bomb, followed by the 
ASMP standoff missile in 1989). With the 
Super Étendard, 11F was active in various 
combat operations: Olifant over Djibouti and 
Mirmillon over Libya in 1984, Prométhée 

in the Arabian Sea in 1987 and Balbuzard 

in the Adriatic Sea from 1993 to 1995. 

The arrival of the Super Étendard Modernisé 
(SEM) further strengthened 11F from 1995, thanks 
in particular to the AS.30 laser- 
guided missile 1 
and GBU- 

12 laser- 
guided 
bomb 


(LGB). Combat missions resumed, with Trident 
and Trident 2 flown over the former Yugoslavia 
under NATO auspices, beginning in 1998. 
During this conflict, 11F SEMs flew 202 missions, 
prosecuting 125 attacks and destroying 85 
targets in Serbia and Kosovo. Representing 
barely 996 of French air assets engaged in 

the Balkans, 11F destroyed 45% of objectives 
assigned to France by NATO, with a success 
rate of 7396 - the highest in the alliance. 


An omnipresent unit 

From 1999 to 2000, 11F, and sister units 
12F and 17F, participated in tests of 
France's first nuclear-powered 

carrier, Charles de Gaulle. 

Aboard this new-generation 


2 


warship, 11F fought in Lebanon, Yugoslavia, 
Afghanistan and Libya. In November 2003, the 
new Damoclés pod gave the SEM the ability to 
launch laser-guided weapons by night. From 
2006 to 2007, 11F was deployed from the ship 
on ground-attack missions in Afghanistan. 
In 2011, 11F's SEMs were retired 
from service in favour of the 
F2-standard Rafale M, capable 
of both air defence and ground- 
attack missions. At the end of 2017, 
the unit participated in Opération 
Chammal, when its Rafales (standard 
F3.4+ at the time) were deployed to Jordan 
| (the Charles de Gaulle was in retrofit). The jets 
delivered GBU-12 LGBs and SCALP cruise 
missiles against strategic positions belonging 


to the so-called Islamic State in Iraq and Syria. 
In summary, since 1919 - and with the 

exception of Opération Serval in Mali - 11F 

has taken part in all significant campaigns 

fought in defence of French interests. 


First with the F3-R 
Last May, 11F received its first Rafale F3-R. 
This new standard is part of the continuous 
modernisation of the aircraft, which is 
intended to evolve until the advent of the 
Next Generation Fighter (NGF), which has 
only now entered the development phase. 

To better understand the F3-R, it's helpful 
to revisit the F1-standard Rafale, which was 
exclusively dedicated to air defence (and which 
was only delivered to Flottille 12F). After the F1 


came the F2, including the first air-to-ground 
capacities, plus Link 16; F3 (including the 
Exocet anti-ship missile, reconnaissance pod 
and terrain-following radar); and F3.2 (including 
air-to-ground cannon and LGB self-designation 
capability). Next came F3.3, F3.3; F3.4+ and 
F3-O4T, adding the GBU-24 LGB, new missile 
approach warning system, new NATO standard 
Military Grid Reference System, improved- 
resolution cockpit displays and other features. 
All these evolutions ensured the Rafale's 
combat efficiency and kept it competitive on 
the export market. The F3-R, for its part, marks 
a new milestone and one in which 11F actively 
participates - the unit is the first in the French 
military to be equipped with this standard. 

The two major innovations of the F3-R are: 


In January 2019, with Flottille TIF yet to receive 
its first Rafale F3-R, the French Armed Forces 
approved development of the follow-on F4 standard. 
Expected in service from 2024, the Rafale F4 
will be a significant evolution, including: 
MBE2 radar optimisation for tracking of moving 
ground targets and very high-resolution mapping 
Link 16 Block 2 integration 
New weapons, including the future MICA NG air-to-air 
missile, which has miniaturised components, additional 
propellant and increased speed and autonomy 
Larger and higher-resolution cockpit displays, 
plus a helmet-mounted display system 
New tactical data link and information- 
sharing system between Rafales 
Communication network with high degree of 


Above: 


Below: 


protection against cyber attack 

Secure, encrypted SATCOM 

Enhanced Spectra self-protection 

suite plus new flares and 

electromagnetic jammers 

New digital engine controls and ) 

diagnostic/prognosis system j 

allowing predictive maintenance 

for improved operational readiness 

Once it arrives in service, the F4 should be quickly 

followed by a mid-life update for the Rafale in 2025. 
Little is known about this project, except that the 
Spectra will be further modernised, and the fighter's 
airframe slightly modified to reduce its radar cross- 
section. It will also feature new transmitter/receiver 
antennas integrated under the aircraft's skin. 


Bottom: 


AFM 


It's hard to say if the F4 will be the 
last Rafale standard, but it's certain 
) | these optimisations will assist 
| Dassault to realise the Système de 
Combat Aérien du Futur (SCAF, or 
Future Combat Air System) programme, 


a 
F.3-F ($) | which is being jointly conducted with 


Airbus (see Headlines, p6-7). A maiden 
flight of the SCAF's manned fighter 

component, the Next Generation Fighter (NGF) is scheduled 
for 2026. The new fighter is also expected to operate as 
a ‘mothership’ for autonomous combat drones. It's an 
ambitious project but, if all goes to plan, it should become 
operational between 2035 and 2040. A carrier-based NGF 
is also on the cards and it's entirely possible that Flottille 
TIF will be the first French unit equipped with this version. 


THE MOST COMPREHENSIVE AIR ARMS INFORMATION AVAILABLE 


Whether your background is in ` 
military analysis, the defence 
industry, maintenance, repair - Y. » l 
and overhaul or research, this 
is what you need. 


. Research and analysis 
e Threat assessment 
e Competitive comparison 
° Developing new 
market opportunities 


Comprehensive and THE ESSENTIAL ONLINE AIR ARMS m 


accurate data Li — Be: Kt ^ 
Li ; 


Profiles for over 380 air me 4 
arms in 199 countries oe ež 
FA "Ai 


Multi-service operations 


Secure online access 5 : 


Downloadable 
.' ExcelTM reports 


EMAIL: info@AirForcesintel.com CALL: +44 (0)1780 755131 


WWW.AirForcesintel.com 


Esquadra 601 'Lobos' 


Above: Portugal's particular requirements demand that it has a fleet of medium- and long-range 
patrol aircraft to control its maritime zones, which are of vital importance to the economy. The 
P-3C CUP* fulfils the oceanic patrol remit. José Matos Right: James Lawrence Below: Esquadra 
601 crew pose in front of P-3C CUP+ 14809 while deployed to Malbork air base in Poland in 
April last year. During operations over the Baltic, the Orion inadvertently entered Finnish 
airspace by around 500m. The incident was quickly cleared up between the Portuguese 
and Finnish authorities. FAP 


n southern Portugal, 
the air is dry and the 
summers warm and 


the 'Lobos' (Wolves) from 

Esquadra 601, stationed at Base 
Aérea (BA, Air Base) 11 in Beja, 

are a hundred kilometres from the 
nation’s territorial waters. But this is of 
little concern to the Forga Aérea Portuguesa 
(FAP, Portuguese Air Force) crew flying the 
P-3C CUP+ Orion, which can swiftly reach 
the ocean. The fleet has operated in many 
waters, from the Mediterranean to the Gulf of 
Guinea, and also further north, in the Baltic. The 
squadron's maritime calling is made clear in 
its motto, ‘The Entire Ocean Shall Obey Him: 

Esquadra 601 has an important place in 
Portuguese maritime strategy. Without the P-3, 
the country wouldn't be able to control the 
large areas of ocean within its care that stretch 
from the mainland to the islands of the Azores 
and Madeira. The Atlantic border is significant 
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and the country's 
exclusive economic zone 
(EEZ) is the fifth largest in 
Europe, representing a huge 
reserve of natural resources. 
Portugal is also responsible for the search 
and rescue regions (SRR) of Lisbon and 
Santa Maria, covering around 257144 sq 
miles (666,000km?) and 2,003,870 sq miles 
(5190,000km^?), respectively - an area dozens 
of times larger than the country itself. 
The FAP has two fixed-wing platforms for 
maritime patrol missions: the C295MPA 
Persuader and P-3C CUP+ Orion, but the 
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Lockheed design offers 
greater capabilities, as a 
multi-mission platform able 
to perform a wide range 
of tasks beyond traditional 
overwater surveillance. 
In fact, its onboard sensors, 
communication and data processing 
systems allow the CUP- to operate in 
both maritime and overland environments. 


The Orion's long history in Portugal began in 
October 1985, when the country ordered its 
initial aircraft, after negotiating offsets with the 
US regarding the use of Lajes air base in the 
Azores. At the time, the threat posed by Soviet 
submarines in the Atlantic was significant. 
Esquadra 601 was established in March 1986, 
at BA6 Montijo, near Lisbon. The Portuguese 
deal encompassed six P-3Bs, produced in 1968 
for the Royal Australian Air Force (RAAF) and 


then reacquired by Lockheed once Australia 
bought 19 P-3Cs. Although retaining the P-3B 
airframe, the Portuguese version had avionics 
from the P-3C Update Il and some unique 
equipment, leading to the designation P-3P. 
The first aircraft was modified at Lockheed's 
facilities in Burbank, California, while the 
remainder were reconditioned in Portugal with 
company support. With the arrival of the first 
P-3P (serial 4801) at Montijo in August 1988 it was 
possible to begin tactical training for two crews, 
and Lockheed instructors remained in Portugal 
until September 1989, when the squadron took 
part in its first operational exercises. The final P-3P 
was delivered to the FAP in July 1990 and two 
years later the ‘Lobos’ were active in the Adriatic, 
enforcing the UN arms embargo on the former 
Yugoslavia. Under Operation Sharp Vigilance - 
later Sharp Guard - the Portuguese Orions were 
based in Sigonella, Sicily. Between July 1992 and 
February 1996, they flew over 5,855 hours in 
the region, identifying more than 12,000 ships. 
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After the September 2001 attacks on the US, 
the P-3P was again active in the Mediterranean, 
under NATO's Operation Active Endeavour, 
which monitored shipping to detect and protect 
against terrorist activity at sea. From 2003, an 
Esquadra 601 aircraft operated under NATO's 
Allied Forces Southern Europe (later Allied 
Joint Force Command Naples) for Operation 
Active Endeavour, which ended in November 
2016 to be replaced by Sea Guardian. The 
Portuguese contribution continued and 
on March 8, 2017, an Esquadra 601 P-3C 
detected three vessels possibly linked to drug 
trafficking, sailing south of Spain. The Orion 
followed the targets for four hours, transmitting 
information to the Spanish authorities. 

From April 2017, a P-3C CUP- took part in 
Sea Guardian alongside a Portuguese Navy 
frigate. The aircraft was stationed at Sigonella 
for two weeks, flying for 60 hours and detecting 
8,404 ships. Among the ships identified were 
vessels carrying immigrants, merchant ships 
contravening maritime law, plus military vessels 
and submarines. The most notable incident was 
on April 15, when the Orion spotted a semi-rigid 
boat with around 100 immigrants aboard, at risk 
of sinking. The FAP crew immediately called 
rescue assets to the scene to assist. In a similar 
incident on August 23, a P-3C on a surveillance 
mission in the Mediterranean detected a rubber 
vessel with 57 immigrants on board. Only half 
of them had lifejackets, but ships were soon 
directed to the scene and all were rescued. 

Each month, Esquadra 601 carries 
out two surveillance missions in the 
region, departing from Beja. 

Equally important has been the unit's 
participation in missions on behalf of the 
European Border and Coast Guard Agency 
- also known as Frontex - which helps 
EU countries and Schengen-associated 
nations manage their external borders. 

In this case, the P-3C also normally flies 
from Sigonella, performing patrols ranging 
from southern Italy to northern Libya. 

Esquadra 601 has been active in Africa, too. In 
2008, the EU began Operation Atalanta in the 
Indian Ocean, with the aim of countering piracy 
off the Somali coast. The unit debuted in this 
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In 2011, P-3C CUP+ 14810 was deployed to the island of Mahé in the Seychelles under NATO's Ocean Shield 
mission. On January 1 that year the ‘Lobos’ achieved initial operational capability-with the P-3C CUP+ in the 
SAR role, becoming fully operational at the end of the same year. FAP 


Above: Russian Aerospace Forces Su-27P 'Flanker-B' '90 Red' was intercepted by the Portuguese Orion over 
the Baltic in November 2014. The Su-27 was armed with pairs of infrared-guided R-73s, IR-guided R-27Ts 
and radar-guided R-27Rs. Esquadra 601 Below: Esquadra 601 participated in the Baltic Air Policing mission 

in November 2014, sending a single P-3C CUP to the region. The Orion was deployed to Šiauliai air base in 
Lithuania together with 30 personnel. FAP 
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he Portuguese P-3C CUP+. In additio o t 


NNNM A 


AARAA Ni 
etwo pilots and TACCO, the Orion crew includes 


oustic, radar, communications and armament operators, plus mechanics and flight technicians. 
: Air-to-air with P-3C CUP+ 14808, accompanied by the air force's now-retired Alpha 
i The Orio n received this scheme to mark the 30th anniversary of the squadron. Lockheed Martin 


Carried out the first 


operation in mid-2010, deploying P-3P serial 
14805 to Seychelles International Airport on 
the island of Mahé, where it remained for four 
months, performing 39 operational missions 
and flying for more than 320 hours. In April 
2011, the ‘Lobos’ returned to the Indian Ocean 
to take part in NATO's Operation Ocean Shield, 
with similar aims. This time they performed 30 
missions and accumulated 245 flight hours. 


Farewell to the P-3P 
The second Indian Ocean mission marked 
the debut of the first P-3C CUP+, serial 
14810, which had recently arrived with the 
squadron after modernisation; the unit had 
meanwhile moved to Beja in February 2009. 
At the end of 2004, Portugal had acquired 
five P-3Cs from the Royal Netherlands 
Navy to replace the old P-3Ps, after 
abandoning a Life Extension and Capabilities 
Improvement Program (LECIP) aimed 
at modernising the older model. 
The Dutch deal became possible after 
that country announced in 2003 that it 
intended to close the naval air station at 
Valkenburg and withdraw its two P-3C 
squadrons, due to budget cuts. The Dutch 
parliament confirmed the decision on 
April 28, 2004 and Germany and Portugal 
emerged as the only customers interested 
in acquiring the ex-Netherlands P-3Cs. 
After negotiations, Portugal signed a €225m 
contract, with the expectation of modernising 


A P-3C CUP+ 

arrives at Lajes in 

the Azores for the SAREX 

2016 exercise. The training 

was organised by the Lajes Rescue 
Coordination Centre. The Orions operate 
over the islands of Madeira and the Azores, 


the latter at distances of around 994 miles from 
the mainland. FAP 


o conversions to CUP. san iñ thè US, while OGMA took care of the rest. FAP 
L al *" \\ 1 N ^. 


the five aircraft to the Capability Upkeep 
Program Plus (CUP) level. Two had already 
been brought up to CUP configuration while 
the remaining three were still in the original 
P-3C Update II.5 version. Since the aircraft 
were newer than the P-3Ps, and had been 
partially modernised, the cost was less than 
the LECIP programme. In 2007, a €99.7m 
commercial contract was signed with Lockheed 
Martin for modernisation of the former Dutch 
P-3Cs. Meanwhile, a portion of the P-3P 
fleet was deactivated when the airframes 
reached the end of their service lives. 

The new Orions arrived in Portugal in 2006, 
but the first two aircraft (serials 14810 and 
14809) were later sent to Lockheed Martin's 
facilities at Greenville, South Carolina, to 
undergo the CUP+ modernisation. Work on 
the first modified P-3C CUP- (14810) was 
completed in August 2010 and it returned to 
Beja a month later. The second aircraft (14809) 
arrived at Beja in February 2011. These two 
became prototypes for the modification of 
the other three by the Alverca-based OGMA 
company. The final upgraded P-3C CUP+ 
(14808) was delivered in Beja in December 
2012, during celebrations marking 25 years 


Fate of the Dutch Orions 


The Dutch government originally purchased 13 P-3Cs, The 
first four were ferried to Valkenburg in the Netherlands 
on July 21, 1982, where the fleet was assigned to 320 and 
321 Squadrons of the Marine Luchtvaartdienst (MLD, 
Netherlands Naval Aviation Service) of the Koninklijke 


Marine (Royal Netherlands Navy). Defence cutbacks meant 
Valkenburg would be closed and the Orions were sold to 
Portugal (five) and Germany (eight). The final Dutch Orion 
(MLD serial 312) flew out from Valkenburg on June 22, 2006, 
on delivery to Marinefliegergeschwader 3 (MFG 3) of the 
German Navy at Nordholz, Germany, Several days later 
Valkenburg was permanently closed. Eric van Rossum 


Former Factory 
fe MLD cin  USNavy delivery 
serial 5 BuNo 

serial date 
14807 300 57830 161368 Nov 1981 
14808 304 57500 161372 Oct 1982 
14809 306 5758 161374 May 1983 
14810 307 5762 161375 Aug 1983 
14811 310 EUM 161378 Apr 1984 


of Esquadra 601. The last operational P-3P 
(14805) had been decommissioned on 
October 13, 2011, after the fleet had flown 
25,000 hours in Portuguese colours. 

The new sensors on board the CUP+ 
ensured the 2011 mission in the Indian Ocean 
provided wider and more efficient coverage 
of the operational area, especially due to the 
quality of the data that could be obtained. 
More than 25,000 photos were taken during 
the 30 missions and more than a terabyte of 
video was recorded. The ability to transmit 
video in real time allowed an increased level 
of interoperability with the Portuguese Navy 
- in this case the MEKO 200 frigate Vasco 
da Gama (F330) serving with the European 
Union Naval Force (EU NAVFOR). During the 
return trip to Portugal the Orion also passed 
by Mozambique and Cape Verde, both former 
Portuguese colonies. Since then the ‘Lobos’ 
have made their presence further felt in West 
Africa, in missions in the former colonies of 
Angola, Cape Verde, Sao Tomé and Principe 
and Guinea-Bissau, including surveillance 
missions over these countries’ territorial waters. 

Back in Europe, the Beja squadron took 
part in NATO's Baltic Air Policing mission in 
November 2014, sending a P-3C CUP+ to 
the area for aerial patrol in a region where 
tensions with Russia run high. While deployed 
to Lithuania, the Portuguese Orion escorted 
and identified several types of Russian aircraft. 

Last year, a P-3C CUP+ was mobilised for |= 


Esquadra 601 'Lobos' 


a mission in the Gulf of Guinea under US 
Africa Command, operating in Cape Verde and 
São Tomé and Príncipe. Exercise Obangame 
Express 19 aimed to promote maritime security 
in the region and also involved the Portuguese 
Navy frigate Álvares Cabral. Last May, a FAP 
Orion took part in Operation Junction Rain 
2019 that took place in the Cape Verde EEZ. 


Long-range SAR operations 

A considerable proportion of Esquadra 601's 
maritime surveillance missions are within 
Portuguese waters - this is the squadron's 
primary role, alongside hunting submarines. As 
secondary missions, the 'Lobos' conduct search 
and rescue (SAR) operations in distant oceanic 
regions. Its long range means the P-3C can cover 
the entire Portuguese SRR and execute SAR 
missions under the management of the Rescue 
Coordination Centre, alongside navy assets, 
civilian vessels and other FAP aircraft, including 
the C295MPA and EH101 Merlin, both based at 
Montijo. These two types may work in conjunction 
with the Orions, but the four-engine patroller 

is usually reserved for long-range SAR work. 

One example of the P-3's SAR capability was 
a mission flown on March 29, 2017, around 1,367 
miles (2,200km) away from mainland Portugal. 
The objective was to find a crewmember from 
the cruise ship Costa Deliziosa who had fallen 
into the sea. This mission involved 12hrs 30mins 
of continuous flight - the longest mission 
performed by a P-3C CUP- to this day. 


New capabilities 
When the FAP decided to transition to the 
P-3C CUP+, the main consideration was 
maintaining the maritime patrol capabilities 
of the P-3P, while adding operational 
functions through the installation of new 
electronic and acoustic sensors. 
In terms of imaging systems, the CUP+ has 
a Wescam MX-15HDi multi-sensor under the 
nose. The MX-15HDi incorporates three distinct 
cameras: a wide-angle colour TV camera 
with continuous zoom; a wide-angle infrared 
camera; and a wide-angle colour TV camera, 
with an optional mode for imaging in low-light 
environments. The aircraft also received a new 
multi-mode maritime surveillance radar, the IAI 
Elta ELM-2022A(V)3, with several operational 
modes and 240° cover. The radar is able to 
detect small targets at up to 80nm and conduct 
long-range surveillance of medium/large 
targets at up to 200nm. It also has a moving 
target indication (MTI) capability and can 
obtain navigational and meteorological data. 
For operating over hostile territory, the 
CUP-+ is equipped with Harris Corporation's 
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Above: A Portuguese Air Force Orion concludes its duties on Operation Sophia with a dramatic flypast of the 


Italian aircraft carrier ‘Cavour: A P-3C CUP« is routinely deployed in support of Sophia, which aims to tackle 
smuggling and human trafficking in the Mediterranean. Italian Navy Below: Before the introduction of the P-3C 
CUP+, the Portuguese Air Force's Orion fleet consisted of six P-3P versions. Serial 14803 was pictured at Beja 
in November 2009, still wearing markings to commemorate Esquadra 601's 20th anniversary. Chris Lofting 


AN/ALR-97 electronic support measures 
(ESM) system, which automatically detects 
and analyses hostile radar signals, and then 
presents that information in the navigation 
display set, so the crew can take evasive 
action or use countermeasures against 
possible missile attacks. The Orion's 
missile warning suite is linked to a BAE 
Systems AN/ALE-47 countermeasures 
dispensing system, which uses data from 
the electronic warfare sensors and radar 
warning receivers to launch flares or chaff. 
Submarine detection is still undertaken 
in the tried-and-tested fashion, using the 
magnetic anomaly detector (MAD) housed in 
the extended tail boom. The MAD installed on 
the P-3C CUP+ is the Raytheon AN/ASQ-81 
that detects variations in the Earth’s magnetic 
field caused by submerged submarines. 
The contact information is then presented 
to the tactical co-ordinator (TACCO). 
Acoustic detection of submarines is the 
responsibility of the Lockheed Martin AN/ 
USQ-78B acoustic processing and display 
system, which can operate with all types of 
sonobuoys currently used by the US Navy. 
This can simultaneously control up to 32 
passive/active sonobuoys, selected at the 


TACCO's discretion. All these systems are 
supported by Lockheed Martin MS2 Eagan 
digital data computers, offering high capacity 
and performance. Communications systems 
cover the spectrum of HF, VHF, UHF, SATCOM, 
Link 11 and Link 16. The CUP+ also has a 
data-transmission function using the Tactical 
Common Data Link (TCDL) for connectivity to 
command and control (C2) networks, allowing 
real-time exchange of voice, information and 
image data. This ability to communicate and 
transmit images in real time allows the CUP+ 
to serve as a C2 platform in its own right. 

Despite its age, the P-3C is still a very 
efficient platform for missions during war or 
peace. The key to its success is its ability to 
detect, identify and monitor targets from high 
altitudes and at great distances, and then 
record and transmit imagery in real time. This 
veteran airframe therefore continues to serve 
in a series of missions that extend beyond 
its traditional role of hunting submarines. 

Its latest role was added in summer 2017, 
when the FAP began using the P-3C CUP+ 
to assist in the detection of forest fires, 
monitoring burnt areas and identifying hotspots 
vulnerable to reignition. It's just another 
example of the aircraft's inherent versatility. 


Orion weaponry 


For combat missions, the P-3C can carry a maximum 
weapons load of 14,232Ib (6,455kg), in the internal 
bomb bay and on ten underwing stations. It can deliver 
AGM-84 Harpoon Block | anti-ship missiles, AGM- 


65F/G Maverick missiles, Mk46 torpedoes, Mk82/83/84 
general-purpose bombs and Mk36 mines. Along with 
its armament, the Orion can launch sonobuoys from 
52 tubes located under the rear fuselage, allowing the 
crew to detect, identify and track enemy submarines. 


Left: Portuguese Air Force P-3C CUP+ 14811 at BAT! 
in March 2016. In February 2008 Esquadra 601 left 
Montijo for its current home at Beja. Diogo Guimaráes 
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Britain's Royal Navy has led the world 
in operating aircraft from warships over 
the past 110 years. Tim Ripley looks at 
the Fleet Air Arm as it enters its second 


century of service. 


Above: UK F-35Bs operate from the Royal Navy carrier HMS ‘Queen Elizabeth’ 
for the first time, in October 2019. The Lightnings were flown by both Royal Navy 


and RAF pilots during the WESTLANT 19 operational trials off the east coast of the 
US. While at sea, the aircraft carrier was escorted by the Type 45 destroyer HMS 


Dragon, seen on station off her port side. All photos Crown Copyright unless stated 
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ate on a December night 
L in 2018, two Merlin HC4 
helicopters were hovering 


over a freighter cruising off the Kent 
coast. Royal Marines fast-roped 
down onto the deck of the Grande 
Tema, which was en route from 
Lagos in Nigeria to Tilbury in 


Essex, and quickly took control of 
the ship from four stowaways who 
had seized the freighter's crew. 
Soon the news was making front 
pages on newspapers around the 
world and leading television news 
broadcasts. The operation put the 
Fleet Air Arm (FAA) on the map, but 
it was only the start 
of a very eventful 
12 months for 
Britain's 
naval 
aviators. 
As well 
as leading 
the charge 
in operations 
around the world, 
the FAA has played a 
key role in the entry 
to service of the new 
Queen Elizabeth- 
class (QEC) aircraft 


Lightning carrier-borne strike jet. 


Nr 


carriers and the new F-35B 


pn — "EX ES 
| Above: Merlin HM2 ZH837 prepares to launch a torpedo while 
hovering during the Crimson Flag anti-submarine warfare exercise 
off the coast of Cornwall in 2018. The helicopter was being operated 
by crews from 814 NAS, one of two frontline units operating this 
variant of the Merlin. Left: Culdrose-based 814 NAS has been a full 
member of the NATO Tiger Association since 1979. James Lawrence 


Historical background 
Britain's Royal Navy has more than 
a century's experience of flying 
aircraft from ships and it has a 
reputation for innovation. It was 
one of the first military services to 
operate airships in 1909 and less 
than a decade later the Royal Navy 
commissioned the first ship that 
could both launch and recover 
aircraft, HMS Argus. The birth of the 
aircraft carrier era saw the Royal 
Naval Air Service transition into the 
Fleet Air Arm of the Royal Air Force. 
In May 1939, the FAA returned to 
the control of the Admiralty, just 
in time for the start of World War 
Two. In this conflict, Royal Navy 
aviators scored notable successes 
sinking the bulk of the Italian 
fleet at Taranto and then inflicting 
critical damage to the notorious 
German battleship Bismarck. 

After World War Two, the FAA 
reached its zenith in the 1950s and 
1960s with the building of angle-deck » 
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Uh We 
Assistant Chief of the Naval Staff (Aviation and Carriers) 
Flying squadrons 


809 Naval Air Squadron* Fixed-wing F-35B Lightning 
814 Naval Air Squadron Rotary Merlin HM2 
820 Naval Air Squadron Rotary Merlin HM2 
824 Naval Air Squadron Rotary Merlin HM2 
849 Naval Air Squadron Rotary 
700X Naval Air UAV RQ-20 Puma and 
Squadron Wasp Ill UAVs 
736 Naval Air Squadron Fixed-wing Hawk T1/T1A 
744 Naval Air Squadron Rotary Merlin ME 
Crowsnest 

727 Naval Air Squadron Fixed-wing Tutor T1 
750 Naval Air Squadron Fixed-wing Avenger T1 
815 Naval Air Squadron Rotary Wildcat HMA2 
825 Naval Air Squadron Rotary Wildcat HMA2 

; Tn AS365N2 
Flag Officer Sea Training Rotary Dauphin I 


Joint Helicopter Command 
Commando Helicopter Force 


845 Naval 
846 Naval 
847 Naval 


Air Squadron Rotary Merlin HC3A/HC4 


Air Squadron Rotary Merlin HC3i/HC4 


Air Squadron Rotary Wildcat AH1 


RAF Marham 
RNAS Culdrose 
RNAS Culdrose 


RNAS Culdrose 
RNAS Culdrose 
RNAS Culdrose 


RNAS Culdrose 


MOD Boscombe 
Down 


RNAS Yeovilton 
RNAS Culdrose 
RNAS Yeovilton 


RNAS Yeovilton 


Cornwall Airport 
Newquay 


RNAS Yeovilton 
RNAS Yeovilton 
RNAS Yeovilton 


Headquarters No 22 Group RAF - Military Flying Training System 


703 Naval 


705 Naval 


Air Squadron Fixed-wing Prefect T1 


Air Squadron Rotary Juno HT1 


* to be established in April 2023 
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RAF Barkston 
Heath 


RAF Shawbury 


carriers that embarked jet combat 
aircraft. The Royal Navy also led the 
way in embarking helicopters armed 
with torpedoes and depth charges 
on warships for anti-submarine 
warfare (ASW) missions. Troop- 
carrying Royal Navy helicopters also 
carried out the first ship-to-shore 
assault during the 1956 Suez Crisis. 

Defence cuts in the 1960s and 
1970s clipped the wings of the FAA, 
but the combination of the Sea 
Harrier and the Invincible-class 
carriers proved instrumental to the 
successful South Atlantic campaign 
in 1982 that enabled Britain to 
recapture the Falkland Islands. 

From the 1980s through to 2010, the 
Royal Navy fielded three Invincible- 
class warships, but a brutal round 
of defence cuts led to the scrapping 
of these ships and the Harrier 
GRSs that flew from them. In the 
years since, the FAA only operated 
helicopters from its warships. 

In the past decade, the FAA has 
seen its organisation and structure 
trimmed back to meet the tight 
financial circumstances of the 
era. The old FAA headquarters at 
Royal Naval Air Station (RNAS) 
Yeovilton is a long-distant memory. 

Control of British naval aviation 


Carrier-borne fighter/strike 
Anti-submarine warfare (small ship flights) 


Anti-submarine warfare (carrier air group) 


Conversion training (Merlin ASW/Merlin 
Crowsnest) 


Airborne surveillance and control 
Remotely piloted aircraft system trials unit 
Air combat simulated training 

Operational test and evaluation 


Pilot grading and air experience/elementary 
flying training 
Observer grading and training 


Small ship flights (numbered from 201 Flight 
upwards) 


Conversion training (Wildcat) 


Operational sea training for surface ships and 
submarines 


Very high readiness medium lift 


Extremely high readiness medium lift, 
conversion training (Merlin HC4) 


Battlefield reconnaissance and support 


Elementary flying training 


Basic and advanced single-engine helicopter 
training 


is now split between Assistant 

Chief of the Naval Staff (Aviation 

and Carriers) - or ACNS (A&C) - 

who controls maritime aviation on 

warships from Navy Command 

headquarters in Portsmouth, and the 

Joint Helicopter Command (JHC), 

which controls the battlefield troop 

transport helicopters supporting the 

Royal Marine Commando Forces 

from Headquarters Army in Andover. 
Rear Admiral Martin J Connell, 

the current ACNS (A&C), is a 

former commanding officer of 

HMS Illustrious, 2012-13, while 

she was serving as a helicopter 

carrier before her retirement. 


Flying stations 
The modern Fleet Air Arm is 
grouped at its two remaining main 
operating bases, RNAS Culdrose, 
near Helston on the Lizard Peninsula 
in the far south of Cornwall, and 
RNAS Yeovilton in Somerset. 
Culdrose, which is officially titled 
HMS Seahawk, is home to some 
3,000 naval personnel. Forming 
its main fighting force are three 
active squadrons equipped with 
the Royal Navy's 30 Merlin HM2 
anti-submarine helicopters. As 


well as the Merlin squadrons, B 
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1: A trainee Merlin HM2 aviator from 824 NAS practises their flying skills at sea during a deployment on board RFA ‘Argus’ as part of the final stages of their flying 
training. Previously, the student will have undertaken most of their Merlin work in the flight simulators at Culdrose or flying the helicopter from land. 2: One of the initial 
Crowsnest AEW&C systems undergoes flight tests on board specially instrumented Merlin HM2 ZH831. These trials are being run by 744 NAS from MOD Boscombe 
Down in Wiltshire ahead of service entry with 849 NAS at Culdrose later this year. Chris Gilligan 3: Hawk T1 XX240 '840' from 736 NAS leads a pair of F-35Bs - one 

British jet and one from the US Marine Corps - during the Lightning's first visit to the UK in summer 2016. The squadron's Hawks are normally engaged in training 

the air defences of Royal Navy warships. 4: A Merlin HM2 ‘cab’ from 820 NAS is towed out of the hangar aboard the carrier HMS ‘Prince of Wales: The helicopter was 
conducting the first deck landings on the warship while operating out of RAF Lossiemouth, Scotland, last September. 


Carrier Strike Group 


The largest Royal Navy aviation base to join a No 17 Squadron contingent. crews spent the next five weeks 

deployment of last year was the The deployment had the feel of a carrier conducting trials from the carrier, 

cruise by HMS Queen Elizabeth an air group operation, with the F-35Bs including dropping live ordnance. 

escort group to the east coast of the supported by a mix of nine Merlin HC4s, While WESTLANT 19 was under way, 

United States for F-35B flight trials. HM2s and Wildcat HMA2s from 812, 820, sister carrier HMS Prince of Wales was 
WESTLANT 19 built on the success of 845 and 815 Naval Air Squadrons embarked 
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Culdrose is also home to a 
simulator centre for training Merlin 
aircrew and a 'pulse line' where 
contractors from the Leonardo 
company overhaul the helicopters. 
The two core Merlin HM2 units, 
814 and 820 Naval Air Squadrons 
(NAS), spend their time detached 
to Royal Navy warships, providing 
anti-submarine protection and 
surface surveillance. Operational 
aircrew conversion training is 
carried out by 824 NAS. Until 
September 2018, 849 NAS operated 
the old Sea King ASaC7 in the 
airborne surveillance and control 
role, but the unit is in the process 
of preparing to convert to the new 


Crowsnest airborne early warning 
and control (AEW&C) system. This 
is intended to be installed as a roll- 
on, roll-off kit on standard Merlin 
HM2 airframes. Dedicated crews 
from 849 NAS will work in the 

rear cabin of Crowsnest-equipped 
helicopters when they are deployed 
on operations. The first Crowsnest 
systems are still undergoing trials 
by 744 NAS at the MOD-owned 
Boscombe Down test centre in 
Wiltshire. Once this is complete, 
the first Crowsnest systems are 
scheduled to arrive at Culdrose 
before the end of the year, allowing 
the initial crews to be trained in 
time to be deployed on board the 


carrier HMS Queen Elizabeth for 
her first operational cruise in 2021. 
There is also a selection of training 
and support units at Culdrose, 
including 736 NAS, which flies the 
Hawk T1/T1A to simulate fixed-wing 
and missile threats to Royal Navy 
warships during training. Culdrose is 
also home to the Royal Navy's only 
unit equipped with unmanned aerial 
vehicles (UAVs) - 700X NAS. This 
unit - which shares the Predannack 
diversion airfield close to Culdrose 
- stood up in 2014 to administer 
teams of operators for the leased 
Boeing Insitu ScanEagle UAV. Since 
this system was withdrawn from use 
by the Royal Navy on cost grounds, 


Wildcat HMA2 ZZ396 proceeds ashore to maintain flying hours during a port 
visit to Catania, Sicily, by the Type 45 destroyer HMS 'Duncan' in 2018. The Royal 
Navy Wildcat Force includes just one frontline HMA2 flying squadron: 815 NAS. 
Three Wildcat HMA2s from 825 NAS - the type conversion unit - depart Yeovilton 
to take part in a joint exercise with the Royal Danish Navy in 2017. Four of the 


helicopters were involved in the manoeuvres, which lasted five days. 


the squadron has taken the lead 
in experimenting with UAVs. 

Royal Navy personnel who 
manage aircraft movements on 
ships' flight decks and stand 
ready to respond to accidents 
are trained at Culdrose's School 
of Flight Deck Operations. 

HMS Heron at Yeovilton is now 
the FAA's largest operational 
airfield, with some 100 helicopters 
and 4,300 military personnel and 
civilian support staff based there. 
The command arrangements at 
the base are complex, as some 
units are under direct control of the 
Royal Navy and others fall under 
the tri-service JHC. There is also a 
considerable contractor presence 
running simulators and a depth 
maintenance facility for the Wildcat. 

The Royal Navy Wildcat Force 
is based around two flying 
squadrons: 815 NAS provides 
flights of one or two of the 
28 Wildcat HMA2 maritime 
variants that are embarked 
on Royal Navy frigates and 
destroyers; Wildcat crews are 
trained to fly the helicopters by 
instructors from 825 NAS. 

Dedicated support to the Royal 
Marines of 3 Commando Brigade 
is provided by a specialist unit, the 
Commando Helicopter Force (CHF), 
based at Yeovilton. It is provided 
with its own mobile command 
centre, logistic support and cargo- 
handling facilities allowing it to 
operate from Royal Navy amphibious 
warships or ashore in combat 
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Pictured 


in the Arctic, 847 NAS Wildcat AH1 ZZ384 was taking part in training manoeuvres 
with the Royal Norwegian Air Force's 339 Skvadron as part of Exercise Clockwork 
in 2019. The squadron's aircraft carry 'Army' titles since the fleet is shared with 
the Army Air Corps Airborne Reconnaissance Force at Yeovilton. = An F-35B 
blasts off the ski-jump ramp on board HMS ‘Queen Elizabeth’ during WESTLANT 
19. This phase of training reached its climax when four UK Lightnings launched 
from the deck within seconds of each other. The carrier returned to Portsmouth 


on December 4, 2019. 


Royal Marines from Lima Company, 42 Commando, 


practice their fast-roping technique from an 845 NAS Merlin HC4 onto the flight 


deck of HMS ‘Queen Elizabeth: Lima Company was embarked on the carrier for the 
duration of the WESTLANT 19 deployment. 
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zones. The CHF reports to the tri- 
service JHC, which controls all 
the UK's battlefield helicopters. 


'Junglies' 
The CHF's Merlin troop-carrying 
helicopters are operated by 845 
and 846 NAS, which can trace 
their heritage in the commando 
role back to the 1960s. They are still 
affectionately known as Junglies' from 
their days operating in the Malaysian 
jungles. The CHF was for a long 
time associated with the Sea King 
HC4, but 845 and 846 NAS are now 
flying the troop-transport variant of 
Merlin that began transfer from the 
RAF in 2014. The 25 ex-RAF Merlin 
HC3/3As are now being converted to 
the HC4/4A configuration under the 
Merlin Life Sustainment Programme 
(MLSP), which incorporates an HM2- 
standard cockpit, as well as folding 
blades and tail rotors to allow them to 
be operated from amphibious warfare 
ships. The first converted HC4/4A 
was handed over to the CHF in 
May 2018 and all the helicopters are 
expected to be converted by 2023. 
The third unit of the CHF is 
847 NAS, which operates the 
land variant of the Wildcat, the 
AH1. The squadron is closely 
affiliated with the Army Air 
Corps Airborne Reconnaissance 
Force, which is also based at 
Yeovilton and operates the 
Wildcat AH1, sharing training and 
maintenance facilities. The navy 
and army Wildcat units employ a 
common pool of 34 airframes. 
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important units with links to naval 
aviation, including 727 NAS which 
assesses the suitability of potential 
naval aviators and provides flight 
experience to youth organisations. 
Non-flying training units at the 
station include the navy's Fighter 
Controller School, the School of 
Aircraft Control and the Underwater 
Escape Training Unit. The station also 
controls the satellite airfield at nearby. 
Merryfield, which is used for tactical 
deployment training. The Royal 

Navy Historic Flight was perhaps 

the most famous unit at Yeovilton, 
but stood down in March last year, 
its aircraft transferring to the charity 
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Yeovilton is home to several other 


home to the Fleet Air Arm Museum. 


Lightning Force 

The FAA is in the process of 
getting back into the fast jet 
business almost a decade after 
the retirement of the Harrier GR9. 
This process is being conducted 
in concert with the RAF as part 
of the Lightning Force, set up to 
operate the F-35B Lightning. 

The Lightning Force is a fully 
integrated unit with mixed RAF and 
RN air and ground crew. Personnel 
from both services are mixed in 
the flying squadrons and support 
elements. Home for the Lightning 


Navy Wings. However, the base is still 
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Force is RAF Marham in Norfolk, 
where the flying squadrons, training 
and maintenance elements are all 
based. Its current units originally 
stood up in the United States, where 
their first cadres of personnel were 
trained. It is eventually intended that 
some 48 F-35Bs will be operated 
to support the Royal Navy's two 
new aircraft carriers, HMS Queen 
Elizabeth and HMS Prince of Wales. 
The first flying units of the 
Lightning Force, No 617 Squadron 
and No 207 Squadron, have 
relocated to RAF Marham as the 
first F-35B flying squadron and the 
type operational conversion unit, 
respectively. These are RAF- W 
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the 71,000-tonne Italian cargo 
vessel in the Thames estuary. 

Orders were issued for an assault 
team of Royal Marines from the 
Special Boat Service (SBS) to 
retake the vessel. Two Royal Navy 
Merlin HC4 helicopters of 845 
NAS, callsigns 'Renegade 3 and 
4; were tracked by their open- 
source ADS-B transponder signals 
flying towards Margate and then 
circling the ship. Two Wildcat 
HMA2 maritime helicopters were 
also tracked escorting the troop- 
carrying Merlins during the mission. 
Once the ship was secured by the 
SBS, it was brought into Tilbury 
harbour and the four suspects 

: - : were handed over to the police. 

badged units but the first Royal observers in the naval tradition - the service's aviators have An even more dramatic operation 


Navy-badged unit, 809 NAS, is are trained by 750 NAS at Culdrose found themselves in many took place in July last year off 
scheduled to stand up in April 2023. on the Beechcraft Avenger T1. hotspots around the world. the British territory of Gibraltar, 
One other unit, the RAF's No 17 . " The CHF and RN Wildcat Force at the western entrance to the 
Squadron, is still based in the US to High-readiness at Yeovilton holds a handful of Mediterranean. US intelligence 
carry out test and evaluation tasks. aviators helicopters at a few hours’ notice to had detected an Iranian-owned oil 
The training pipeline for future UK aviation squadrons are held at move to support maritime counter- tanker, the Grace 1, sailing from Iran 
naval aviators is outside of direct varying states of readiness to be terrorist or military aid to civil Several weeks before and tracked 
FAA control and is run on behalf mobilised for operations. FAA units power (MACA) tasks in UK waters. her sailing round the Cape of Good 
of the Ministry of Defence by the maintain some of the highest states An example of this - as mentioned Hope. They suspected the ship 
RAF Headquarters No 22 Group. of readiness in the UK military, so at the start of this article - is the was heading to Syria, so the US 
A number of units within the UK they take on a disproportionate Grande Tema operation carried government asked London to seize 
Military Flying Training Service number of high-profile missions. out on the evening of December her off Gibraltar. The Tide-class 
(UK MFTS) are badged as Royal Since December 2018, 21, 2018, when stowaways seized Royal Fleet Auxiliary (RFA) Tidesurge 
Navy squadrons. These include 703 


NAS which carries out elementary m€ ne 
training at RAF Barkston Heath in 
Lincolnshire with the Grob Prefect 
T1. Navy helicopter aircrew train 
with 705 NAS on the Juno HT1 at 
RAF Shawbury in Shropshire and 
would-be navy fast-jet pilots train on 
the Texan T1 and Hawk T2 at RAF 
Valley in Wales. Mission- 
specialist aircrew - 
still known 
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sailed from Devonport Naval Base 
on June 18 with a contingent of 
Royal Marines from 42 Commando, 
trained to carry out maritime 
security operations including 
boarding civilian shipping. They were 
embarked along with two Wildcats. 

The Tidesurge and the Grace 1 
converged off Gibraltar on the 
evening of July 3/4. The Royal 
Marines were fast-roped down onto 
the tanker and seized her, after 
the crew offered no resistance. A 
few hours later, the Wildcats were 
photographed landing at Gibraltar 
Airport on July 4, armed with door- 
mounted O.5in-calibre machine 
guns. Once under the control of UK 
personnel, the tanker was directed 
to an anchorage close to Gibraltar. 

As tensions with Iran increased 
over the summer of 2019, in 
response to the imposition of a 
US embargo on the Middle East 
country to prevent it exporting 
oil, Tehran launched a campaign 
to harass international shipping 
in the Strait of Hormuz. 

On July 29, Iran's Islamic 
Revolutionary Guard Corps 
attempted to land by helicopter 
and speedboat on the UK-flagged 
merchant vessel Stena Impero in 
the Strait of Hormuz. The Royal 
Navy frigate HMS Montrose was 
nearby and set course to head off 
the Iranian attack, but by the time 
she had reached the scene of the 
incident the vessel was under Iranian 
control. The frigate remained on 
station patrolling the vital waterway 
and regularly launched her Wildcat 
HMA2 from 815 NAS to reassure 
merchant vessels in the area. 

Two more Royal Navy warships 
were sent to reinforce HMS 
Montrose, bringing two more 
Wildcat HMA2s with them, but 
the British government decided 
not to send the RAF Typhoon 
fighters to provide top cover in 
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case it exacerbated the crisis. 

To add to the helicopter force in 
the Gulf, a Wildcat AH1 from 847 
NAS was airlifted to the region by 
the RAF and then deployed out to 
RFA Wave Knight on September 10. 
The helicopter was accompanied 
by a detachment of Royal 
Marines trained and equipped for 
maritime security operations. 

The deployment of a 'land' variant 
of the Wildcat gave the Royal 
Navy more options to rapidly move 
personnel between ships, either 
to reinforce merchant ships under 
threat with security detachments 
or to board hostile vessels. 

Just as tensions in the Middle 
East were escalating, Royal Navy 
aviators from 211 Flight of 815 NAS 
found themselves in the midst 
of a major natural disaster in the 
Caribbean in the aftermath of 
Hurricane Dorian. The Wildcat HMA2 
helicopter embarked on RFA Mounts 
Bay rapidly swung into action to 
deliver aid supplies to devastated 
communities across the region. 


Fly Navy 2021 
The FAA does not look like it will 
be getting a rest any time soon. 
The two carriers will be ramping 
up their training this year, which 
has already included the initial 
embarkation of the RAF's No 617 
and 207 Squadrons on board HMS 
Queen Elizabeth in UK waters. It is 
the intention that the fleet flagship 
will be declared fully operational 
at the end of the year, ahead of 
her first foreign deployment to the 
Middle East and Far East in 2021. 
Other milestones to watch 
out for this year are the initial 
service entry of the Crowsnest 
system, providing airborne early 
warning coverage over the fleet. 
Once again, the Fleet Air Arm 
is taking a leading role in the 
development of naval aviation. 
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Operated from RAF Barkston Heath in Lincolnshire, the Prefect T1 has replaced 
the piston-engine Tutor as the elementary flying training platform for 703 NAS, 
under the UK Military Flying Training Service. The Prefect is the 12th type for the 
squadron, which was established in 1942 with the motto ‘Experience Teaches: 
Royal Navy observers are trained on the four Beechcraft Avenger Tis flown by 750 
NAS at Culdrose. The unit is responsible for teaching observers to use airborne 
navigation systems, sensor management and operate an aircraft in all weathers 


before they are streamed to one of the Royal Navy's maritime helicopter types. 
A Tutor T1 returns from a flying training sortie at Yeovilton. The Tutor soldiers 
on with 727 NAS and is used for screening potential naval aviators and providing 


flight experience to youth organisations. | Playing an unsung role are the two 
AS365N2 Dauphin Ils based at Cornwall Airport Newquay, contractor-provided by 
British International Helicopters, and used for Flag Officer Sea Training (FOST). 
Here, ZJ164 conducts a transfer of FOST staff to the frigate HMS ‘Monmouth’ as 
she enters the Plymouth Sound on her return to Devonport. 


UK Fleet 
Air Arm 


Barkston 
Heath 


^ 1 | Shawbury 
| tions 
London 
Boscombe 
Down 
Q veovitton 
Newquay 
Culdrose 


Predannack 
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UAV technology demo 


As the UK begins to explore options 


for integrating unmanned air 
systems with its Queen Elizabeth- 
class carriers, Richard Scott looks 
at potential roles for drones on 
board these warships. 


ddressing a conference in London 
at the end of January, the head of 
the Royal Navy (RN) revealed that 
plans were being developed in conjunction 
with the RAF to trial a large unmanned 
air vehicle (UAV) from the aircraft carrier 
HMS Prince of Wales next year. 

While details of the proposed demonstration 
remain scant at this time, First Sea Lord and 
Chief of Naval Staff Admiral Tony Radakin said 
it was his ambition - shared with the Chief of 
the Air Staff Air Marshal Mike Wigston - that 
Prince of Wales should experiment during 
a planned deployment off the US eastern 
seaboard. He went on to lay down a challenge 
to industry "as to whether or not we can 
get large drones flying [from the carrier]* 

Admiral Radakin's disclosure - coming 
ahead of the introduction of the two 
new Queen Elizabeth-class (QEC) 
aircraft carriers into frontline 
service - reflects concept 
developments already 
under way in the Ministry of 
Defence (MOD) to consider 
how the ships can evolve 
over time to embark and 
operate future air systems. 

Early work is particularly 
focused on the potential 


integration of UAVs as part of, or as a 
complement to the carrier air wing as a means 
to extend both reach and lethality. The task 

is to understand how, where and how much, 
according to Colonel Phil Kelly, Chief of Staff 
for Carrier Enabled Power Projection in the 
MOD. “We must make the most of what we 
have and develop low price point complements 
to the carrier air wing aircraft,’ he said. “If 

we can make these air vehicles at a factor 

of ten [cheaper] than a manned fighter then 
we are in business. The intent is to affordably 
complement our manned strike fighters and 
make them more effective and lethal.’ 

A Sea Harrier FA2 pilot who subsequently 
went on to fly the Harrier GR7/9A and, on an 
exchange posting with the US Navy's Carrier 

Air Wing Eight, the F/A-18 Super Hornet, 
Col Kelly's previous appointment 
was as the first Strike Warfare 
Commander for the UK Carrier 
Strike Group. He assumed his 

current MOD role in July 2018. 

Speaking in London last 

September at the Defence 

and Security Equipment 

International (DSEI) 
conference and exhibition, 
Col Kelly gave an insight into 
early thinking as to how the QEC 
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platform could evolve and adapt in the period 
beyond 2030 in order to accommodate future 
unmanned air systems. This conceptual work 
recognises that the challenges are as much 
about command, control and connectivity 
as they are about the mechanics of launch, 
recovery, deck handling and embarked support. 
The US Navy has already begun to take the 
first steps along this road. Having brought the 
experimental X-47B Unmanned Combat Air 
System Demonstrator (UCAS-D) system to 
sea on board USS Harry S Truman (CVN 75), 
the service is now awaiting the introduction 
to service of the MQ-25 Stingray unmanned 
organic air-to-air refuelling platform on its 
Nimitz-class and new Ford-class carriers. As 
well as the new Boeing-developed air vehicle, 
the introduction of the MQ-25 'system of 
systems' also requires an unmanned carrier 
aviation mission control suite, as well as 
installed ship technologies and modifications 
necessary for interface with the air and 
control system and connectivity segments. 
USS Dwight D Eisenhower (CVN 69) and 
USS George H W Bush (CVN 77) will be the 
first two carriers to operate the MQ-25A. 


Why unmanned? 
The QEC carriers are unique in that their 
design has been, to an overwhelming extent, 
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Above: Colonel Phil Kelly, Chief of Staff for Carrier Enabled Power — — >œ 
Projection in the MOD) pictured in front.of an F/A-18 on the flight deck of __ 
the US Navy aircraft carrier USS 'George H W Bush' - this will be one of the E] 
first two flat-tops to operate the MQ-25A. Crown Copyright Right: An MQ-25. | 
prototype undergoes deck-handling trials at the manufacturer's St Louis, > 
Missouri, facility in early 2018. The Stingray unmanned combat aircraft system 
is designed to provide aerial refuelling to extend the range of US Navy carrier — — 
air wing assets such as the F/A-T8E/F and F-35C. Its design could help informo 
future capabilities for the Royal Navy's QEC carriers. Boeing nt ae 
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Left: An F-35B is loaded with weapons on board HMS 
"Queen Elizabeth' during the WESTLANT 19 phase of 
operational testing off the US east coast last year. The 
addition of a weaponised ‘Loyal Wingman’-type drone 
to the QEC carrier could provide an extremely useful 
adjunct to the fifth-generation manned fighter. Crown 
Copyright Right: A future carrier-based drone for the 
UK could be expendable (single-use), attritable (cheap 
enough to risk operations in high-threat scenarios) or 
fully recoverable. This is a conceptual design for the 
USAF's Skyborg low-cost attritable unmanned combat 
aerial vehicle. The US Air Force Research Laboratory 
is working on fielding a prototype autonomous UCAV 
as an ‘early operational capability’ as early as 2023. Air 
Force Research Laboratory 


conditioned by the operation and support 
of a single fixed-wing aircraft type in the 
stealthy shape of the F-35 strike fighter. 
However, the significant procurement and 
operation/sustainment costs associated 
with the F-35B will necessarily limit 

the numbers that can be afforded. 

It is the high cost associated with manned 
fifth-generation fighters that is driving 
research into alternative unmanned air 
systems that, according to their price point, 
may be expendable (single-use), attritable 
(sufficiently cheap that they can be risked in 
high-threat missions) or fully recoverable. “The 
air vehicles sort themselves into categories 
by price, although that is not a rule without 
exception,’ said Col Kelly. “Price is critically 
driven by volume. The higher the number that 
can be sold, then the price point will reduce.’ 

From the perspective of the Carrier Strike 
Group, the key priorities are fuel, weapons 
and sensors in that order, with electronic 
warfare support to complement any of those. 
"As we look at each of the roles, we look at 
it from a price point perspective,’ said Col 
Kelly. "The cheapest thing to do is to move 
fuel airborne, and to give it to other jets 
and other users in air-to-air refuelling.’ 

He continued: "It's a good starting point for a 
class of air vehicles that has that same outer 


mould line but potentially different payloads and 
sensor fits. The approach would reduce ship/ 
air integration by having the same outer mould 
line [and] keeping everything within the same 
centre of gravity and mass for the air vehicle.’ 

The possibility of using 'weaponised' UASs 
from the carriers is also being explored, 
although this brings an additional ethical 
dimension to the debate. "The way that is 
viewed within Carrier Strike is to start with the 
'Loyal Wingman' approach, coupling [the air 
vehicle] with a manned strike fighter or rotary- 
wing as an extension of the magazine to keep 
the human in close control of the weapons to 
extend the reach of the weapons with minimal 
risk to the manned aircraft,’ said Col Kelly. 
"This could change the doctrine and preserve 
ammunition stocks in the ships themselves.’ 

He added that it was laudable to 'sensorise' 
all these platforms, but cautions: "We 
already have a platform like the F-35 full of 
sensors, so let's not drive the price point 
of any unmanned aircraft too high.’ 

One clear exception would be airborne 
early warning/airborne surveillance and 
control. Given the limited size of the RN's 
Merlin helicopter force, which will be further 
stretched by the Crowsnest AEW/ASaC tasking, 
some senior RN officers are encouraging the 
examination of alternative means of taking a 


high-power radar payload aloft so as to free up 
Merlins for anti-submarine warfare. According 
to Col Kelly, this nascent requirement would 
require a suitable UAS "with persistence, 
and increased altitude and connectivity, 
which would allow for the data rate to deal 
with the picture on the aircraft carrier’ 
Networking command, control, 
communications, computers, intelligence, 
surveillance and reconnaissance (CAISR) across 
the carrier air wing and the wider task group 
is seen as another key objective. According to 
Col Kelly, the means to achieve could be based 
on software-enabled connectivity, very much 
akin to a home Wi-Fi. "It's what you do with that 
information that's important; he added. "The 
persistence of the nodes airborne is important - 
while the [F-35B] is well-connected, it's not very 
persistent, neither is the rotary wing. A move 
to unmanned with long endurance, or a hybrid 
air vehicle, would achieve this persistence.” 
While connectivity is recognised as a key 
enabler for the operation of unmanned systems, 
perhaps more important is the management 
and exploitation of information on the network. 
"The step we need to take is to ensure that 
every entity is appropriately connected to 
the web of the carrier strike group and then 
to ensure that each air vehicle has the right 
physical data for their role,’ explained Col 3 


"hoa * 


Above: The Air Force Research Laboratory and Kratos Defense & Security Solutions completed a successful 
fourth flight of the XQ-58A Valkyrie long-range, high-subsonic UAV demonstrator at Yuma Proving Grounds, 
Arizona, on January 23. It's intended to be a runway-independent, reusable UAV capable of a broad range of 
operational missions, including being teamed with a manned strike fighter - the type of capability the RN is 
now eyeing. USAF/2nd Lt Randolph Abaya, 586th Flight Test Squadron Below: To date, RN experience with shipborne 
UAVs has focused on smaller pieces of kit, such as this ScanEagle. The Boeing Insitu drone is seen undergoing 
at-sea tests on board Royal Fleet Auxiliary ‘Cardigan Bay’ operating in the Gulf region in 2014. Crown Copyright 
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UAV technology demo 


Kelly. "Once that is in place, then the software 
use and exchange of data can accelerate 
with the security certification of data in an 
active manner. If we can meld multiple data 
types to achieve a truth data picture for live 
training, why can't we do it for operations?" 


Launch and recovery 

Launch and recovery of high-performance 
fixed-wing short take-off and vertical 
landing (STOVL) aircraft has conditioned the 
configuration of the QEC flight deck, with a 
12.5? 'ski-ramp' fitted forward and a vertical 
recovery deck offset to port. There is no 
assisted launch or arrestment machinery. 

The operation of unmanned air vehicles 
may dictate new or modified arrangements, 
however. "With regards to the aircraft 
carrier launch of unmanned systems, there 
are a number of [options],’ said Col Kelly. 

"You could use a rail. You could launch 
it vertically. You could use an assisted 
launch [system], or you can use a ramp.’ 

He continued: "If a rail is mounted to the 
aircraft carrier, then you can launch up to 
medium unmanned systems. We do this already 
with target drones [pneumatic launch]. Vertical 
has penalties in range and endurance but is 
an option unless you go for lighter than air or 
hybrid. That then gives you endurance well over 
any other option. Assisted would require a rail 
built in, or rocket power, or something similar 
to generate more thrust to get off the deck. 

"The ramp is the one we know the most about 
in the UK. It is a simple calculation of thrust and 
mass and gives you flying speed off the end in a 
ballistic acceleration phase. [But] it demands a 
manoeuvrable and high thrust ratio air vehicle.’ 

Recovery is acknowledged to be a more 
complex area requiring additional in-depth 
attention. While target drones are recovered 
by parachute into the sea, there are naturally 
misgivings about ditching an air vehicle with 
a potentially valuable payload on board. 

Added to that are the difficulties associated 
with vehicle recovery in high sea states. 

Similarly, while vertical recovery can be scaled 
up to full size and opens every deck for use, it 
comes with a range and endurance penalty. 

"It is an area we need to work on and 
on where | would propose a challenge to 
industry [to develop] a high-energy recovery 


Left: The Dassault-developed nEUROn unmanned 
combat aerial vehicle demonstrator accompanied by a 
Rafale M fighter over the French Navy aircraft carrier 
"Charles de Gaulle: Beginning in May 2016, these 
trials aimed to explore the use of a combat drone in 
naval operations, but didn't involve any landings on 
the carrier. Dassault Below: A concept for a future UAV 
displayed during a two-day conference on unmanned 
aviation held by the RN at RNAS Culdrose in 2015. 

The Cornish base is home to 700X, the service's first 
unmanned aircraft squadron. Industry leaders at the 
conference included Thales, QinetiQ and Lockheed 


—Ü ZS Martin. Crown Copyright 


system of some form,’ Col Kelly said. “Kinetic 
energy absorption and maybe capture is 
the most promising for the aircraft carrier, 
or even the escort. An arrested landing on 
the aircraft carrier allows optimisation of 
the aircraft for range and endurance, as 
does an in-flight capture on an escort.’ 
While Col Kelly hopes that industry 
initiative will address the recovery problem, 
he added that: "I don't think I've imagined 
the best thing yet, but | would suggest it 
would be something other than hydraulic.’ 


Rotary-wing teaming 

According to Col Kelly, unmanned systems 

should not just be viewed as an adjunct to the 

carrier air wing's fixed-wing component. "With 

rotary-wing/unmanned teaming, the low price 

point complements could be equally well suited 

to this area. How we get there is [through] 

incremental experimentation, but fundamentally 

we are getting more flying platforms that can 

work together, then we optimise to the mission.’ 
He continued: “How we work collaboratively 

on the incremental experimentation journey 

is vital [and] that is where the challenges 

to industry come in. Why not pair fixed- 

wing unmanned systems with the rotary- 

wing, rather than rotary-wing with rotary- 

wing? And [identify] what characteristics 

are sought from the unmanned team player 


- this is an area ripe for development.’ 

Sonobuoy dispensing and monitoring, 
persistent AEW/ASaC, long-range detection 
and identification of surface contacts, and 
intelligence, surveillance and reconnaissance 
(ISR) support to joint personnel recovery are 
all roles that could be envisaged. “Having a 
weapon delivery system that is unmanned, 
on-call with torpedoes and depth charges 
would also allow the [manned] rotary-wing 
[ASW asset] to remain on task, rather than 
return and lose the contact,’ said Col Kelly. 

"With that in mind, let's not forget lethality,’ 
he added. “The weaponisation of the 
[unmanned] air vehicles of the carrier air 
wing is vital to the deterrent effect, and the 
combat effectiveness if called to fight. [And] 
weaponisation must enhance the reach and 
lethality of the carrier strike forces at and 
from the sea. Maritime modes for weapons 
are no longer optional as adversaries can 
consider challenging us on the high seas" 

In Col Kelly's view, weapon access is 
as important, if not more so, than the 
access that stealth provides to target sets. 
"Consider a mission where a Lightning takes 
an unmanned wingman to an initial point 
for a target to maximise the reach of the 
unmanned system at extended range;' he 
said, adding that this could enable the UK's 
carrier air wing to "return to strategic strike" 


The US Navy completed the first at-sea test phase of its experimental X-47B Unmanned Combat Air System Demonstrator (UCAS-D) on board the carrier AD 'Harry S 
Truman’ in December 2012. This was followed by a first arrested landing on the USS ‘George H W Bush’ on July 10, 2013. Northrop Grumman 


On Sunday 14th June, the RAF Cosford Air 
Show will once again be bringing thousands 

of families, veterans and aviation enthusiasts 
together to commemorate the 80th anniversary 
of the Battle of Britain, the 75th anniversary 

of VE Day and the exciting theme of Fighter 
Meet 2020 will demonstrate the evolution of air 
defence aircraft over the last century. With six 
hours of flying displays as well as exhibitions 
and static displays on the ground, it offers a full 
day of entertainment for all ages. 
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Alternatively, send your name, address and e-mail (if you have one) to: 


RAF Cosford Air Show Ticket Competition, AirForces Monthly April Issue, 
Key Publishing, PO Box 100, Stamford, Lincolnshire, PE9 1XQ, UK. 


Didn't win or want to know more? Visit www.cosfordairshow.co.uk 
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t Col lan 'Gladys' Knight is among the 
initial cadre of Koninklijke Luchtmacht 

(Royal Netherlands Air Force, RNLAF) 
pilots to fly the F-35A, a first example of 
which he flew from the Final Assembly and 
Check-Out (FACO) line in Cameri, Italy, to 
Leeuwarden Air Base last October 31. 

Knight's surname originates in Scotland, 
where his father was born, while his 
callsign recalls the lead singer of the R&B/ 
soul group Gladys Knight & the Pips. 

In his teens, Knight had wanted to study 
physics but when he saw an ad for a career 
as a pilot, he decided to switch. He told 
AFM: "The attraction to becoming a pilot 
is that you are optimally challenged both 
physically as well as mentally. This reason 
was - and is - very important for me.’ 


From 'Viper' to Lightning 
Then a first lieutenant, Knight became involved 
in the F-35 programme in 2003. At the time, the 
project team was looking for younger pilots to get 
acquainted with the fifth-generation fighter, and 
his participation began with a series of simulator 
flights. Previously, he had gone from Twenthe Air 
Base in the Netherlands to the United States, 
where he became an exchange pilot with 
the 77th Fighter Squadron, part of the 
20th Fighter Wing at Shaw Air Force 
Base, South Carolina. This is an F-16 
unit specialised in the suppression/ 
destruction of enemy air defences 
(SEAD/DEAD) mission - one of 
the roles envisaged for the F-35. 
Participating in the so-called 
Project Replacement F-16, Knight was 
one of the few pilots to join a team 
set up by the Dutch Defence 
Materiel Organisation (DMO), 


Bob Fischer 


1: Lt Col lan ‘Gladys’ Knight poses in front of ‘his’ F-35A F-002 at Edwards Air Force Base, 
California. Knight is currently commander of 3XX Squadron, the 'shadow' identity of the 
future 322 Squadron at Leeuwarden. All photos Frank Crébas unless stated 2: ‘Gladys’ in the 
cockpit of an F-35A during his previous posting as commander of 323 TES at Edwards. This 
squadron operates two F-35As (F-001/FMS 09-5008 and F-002/FMS 10-5019) delivered in 
2013, primarily for use in the multinational Initial Operational Test and Evaluation (IOT&E) ~ 
effort. 3: Lt Col Knight pre-flights an AIM-9X Sidewinder on the outboard underwing — 
station of F-35A F-002 at Edwards. Serial F-002 differs slightly from F-001 dueto some ~ . 
extra instrumentation for test purposes. Inset: James Lawrence _~% = 
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responsible for acquisition of the F-35. His 


specific knowledge on frontline F-16 units in 
both the Netherlands and the US was among 


the reasons he was selected to become 
one of the first Dutch Lightning Il pilots. 
All RNLAF F-16 pilots are judged capable 
of flying the F-35. Currently, Dutch F-35 
pilots are converting from the F-16 but, 
going forward, aviators will be selected for 


either the F-16 or the F-35 stream following 


training at Sheppard AFB, Texas. Knight, 


of pilots staying current on both the F-16 
and the F-35 during the transition? 


Fighters compared 


easier than the F-16. "Of course, 


who stopped flying the F-16 in 2014, added: 
"In the future we will look into the possibility 


Knight considers flying the F-35 even 


looking at the flight controls, the fighter is more 
advanced. But the simplicity of flying gives the 
pilot more time for the 'real' job - the use of the 
F-35 as a weapon-and-sensor platform. The 
turbofan engine is more powerful and able to 
accelerate faster, which can be proved during 
dogfights and basic fighter manoeuvres [BFM]. 
When looking at dogfighting capabilities, the 
F-35 is in between the F-16 and the F/A-18. 
Another difference is that the F-35 is equipped 
with an auto-throttle, which functions as 
a kind of a cruise control. G-forces will be 
the same as with the F-16 - around 9G. 
"Navigation maps are shown on a display on 
the instrument panel, but paper maps are still 
used in the cockpit," Knight added. The pilots 
use a military variant of the standard civilian 
approach plates - the printed charts used to fly 
instrument approaches. "The back-up contains 
several layers - it looks like GPS or INS [inertial 
navigation system] and is comparable with the 
F-16, but it's more advanced. Pilots' checklists 
will also see a digital variant introduced in 
the future, but today's version is still paper." 
Fundamental to Lightning ll operations is 
the Autonomic Logistics Information System 
(ALIS) that allows its operators to plan ahead, 
maintain and sustain its systems. Knight 
continued: "The F-35 is equipped with a 
so-called 'black box' to find the causes of 
failures. Besides the black box, the F-35 
reports codes to the technicians and pilot via a 
portable memory device. It reveals which part 
needs to be replaced or where a malfunction 
is located. It even has predictive power so that 
the technicians are informed about possible 
replacement of certain parts in future." 


Dutch numbers game 
When asked about the ideal number of F-35s 
for the Netherlands, Knight said: "A lot of 
different numbers have been going around. 
The Netherlands Aerospace Centre [NLR] 
and TNO [Innovation for Life, an independent 
Dutch research organisation] once concluded 
scientifically that the ideal number would 
be 114, but that was unrealistic based on the 
budget. During the F-35 project the numbers 
ultimately went down to 37, but now we have 
committed to 46 and during the coming 
years we hope to prove the importance 
of the jet as a 'multi-tool' for defence." 

Knight sees plenty of scope for future 


co-operation with the new MQ-9 Reaper 
remotely piloted air systems (RPAS), the 
first of which will be delivered to 306 
Squadron before the end of this year. 
"Of course, we will do a lot of exercising 
together to ensure we are as interoperable 
as possible, using data links, like Link 16. 
"We have to gain experience with all the 
different possibilities, but that cannot be 
done at Leeuwarden until we have both 
weapons platforms in our inventory." 
Each newly delivered F-35A is undergoing 
the same acceptance procedure, but 
Knight confirmed this process will speed 
up in the future as the RNLAF expands its 
experience with the jet - two of the stealth 
jets are now at Leeuwarden. In terms of 
pilot training, four full-mission simulators 
are at the base. More will be provided at 
Volkel Air Base, and these will all ultimately 
be linked together. No other procedure 
trainers have been acquired for the F-35. 
Much has been made of the F-35's stealth 
characteristics, but in-service jets are also 
frequently seen with underwing stores, which 
clearly compromise the low-observable 
qualities. Knight commented: "Everything on 
the outside of the jet can be seen [by radar] 
and that reduces the stealth capacity. But 
stealth is used as a means of surprising the 
opponent. During a conflict you want to carry 
as much armament as possible after a couple 
of days' fighting, and by then the stealth is less 
important." Knight confirms that the RNLAF 
is "very happy" with the stealth capabilities 
of the F-35, noting that "the main goal is that 
the opponent sees you when it's too late". 
For the time being, Knight is commander 
of 3XX Squadron - currently a 'shadow' unit 
that is scheduled to receive eight factory- 
fresh F-35As from Cameri. He explained: 
"3XX is a temporary working name which is 
only being used during the reorganisation 
project to separate 322 Squadron with 
its F-16s from the future 322 Squadron 
with F-35s. We have a commander with 
322 who is responsible for the F-16s, and 
I'm commander of the F-35 squadron. 
"| am proud of my first colleagues on 
this new squadron - they are a fantastic 
group. Together with our other colleagues 
at the air base, they are showing real 
teamwork during a pioneering period." 


#385 April 2020 // 61 


A Luftwaffe pilot climbs aboard his fully armed 
ofighter sitting in the QRA ‘shed’ at Siauliai air 
1 where the mandate is to be airborne 
ji n ‘Alpha’ | 
deployed to- 


r /4 trom 


For most air forces equipped with 
fighters, quick reaction alert is a 
core duty - and one that helps 
ensure that nation’s sovereignty. 
Air Power Association President, 
Air Marshal (ret'd) Greg Bagwell 
CB CBE looks at the enduring 
importance of the airspace control 
alert mission. 


Above: A Louisiana Air National Guard Eagle driver straps into his jet. The Louisiana ANG's 159th Fighter 
Wing maintains an alert facility at Naval Air Station Joint Reserve Base New Orleans and is tasked to provide 
air superiority over Louisiana and the Gulf Coast while supporting North American Aerospace Defense 
Command. Jamie Hunter 
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he vast majority of aircraft flying in or 
around UK (and even international) 

airspace mean no harm, and they 
conform to the usual conventions of international 
law and long-established procedures. There 
are, however, occasions when an aircraft 
doesn't play by the rules, and these events 
can be either deliberate or accidental and 
can occur through very different scenarios. 

The most publicised and often the most 

dramatically reported are incursions by 


Russian military aircraft; most of us will have 
seen the famous images of Russian bombers 
being closely escorted by RAF fighter aircraft 
on quick reaction alert (QRA) duty over the 
years, both during and since the Cold War. In 
practice, these 'visitors' are well signposted by 
a sophisticated network of NATO radars and 
air command and control nodes which 'pass' 
the aircraft on to the next area of responsibility 
and their waiting, already alerted, fighters. 
The Russian aircraft are usually nothing more 
than a test of NATO's or an individual nation's 
alert state. But, the reason for shadowing them 
through the airspace has a more serious side 
than just being a means to test each other. Much 
of the world's airspace is now procedurally 
controlled using secondary radar returns - in 
other words, it relies on aircraft transmitting 
their position via an active signal sent from 
the aircraft using an identifying code from an 
onboard transponder, rather than an active 
‘paint’ of that aircraft from a ground-based 
primary radar. Where there are military or even 
civil radars these have limited range and don't 
cover the majority of airspace, even in the UK. 
This means that it is the aircraft, to a large 
extent, that controls its ability to be tracked. 
The use of secondary identification is of 
course backed up by the filing of a flight plan 
which indicates the route to be flown, and 
two-way radio contact to provide any updates 
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“An airliner losing communications as it leaves French 
airspace and crosses the English Channel leaves very 
little time fora Typhoon from Lincolnshire to get south 
of London to make a timely intercept." 


or changes. Russian military aircraft flying 
around NATO's borders frequently follow 
none of these conventions - no flight plan, no 
identifier code and no radio contact makes 


them a flight safety hazard to all other users in 
the same airspace. Having a friendly military 
aircraft alongside allows them to be tracked 
and avoided by all other peaceful users. 

So, rather than being a serious military 


threat, Russian military incursions are actually 
a threat to general flight safety; despite this, 
they carry out such incursions around twice 
a month on average - the RAF is always 
there to meet them to let them know the 
potential consequences of any hostility, but 
also to keep other airspace users safe. 

The terrible events of September 11, 2001 
revealed a very different threat to nations 
from civil aircraft being turned into a 


terrorist weapon with catastrophic effect. 
Since then, most countries, including the 
UK, have put in place very sophisticated 
procedures to deal with such a menace. 


The terrorist threat 

Unlike a Russian military incursion, which is 
relatively well signposted, a rogue civil event 
may only be detected through more subtle clues; 
these might include: loss of communication 

or transponder signal, deviation from a flight 
plan, any other unusual behaviour, or even 
third-party intelligence. The big difference 

is usually the relatively short notice period. 

Of course, most of these events are honest 
mistakes; with losses of communications 
normally as a result of a frequency change being 
missed or mistaken. However, for an air traffic 
controller there is only a finite time to assess [5 


Two F-15Cs from the Louisiana Air National Guard's 
159th Fighter Wing/122nd Fighter Squadron conduct 
a training mission over their New Orleans base. 
ANG fighter units are typically located near critical 
infrastructure and dense population areas, providing 
a vital service 'at the fraction of the cost of an active- 
duty USAF unit. Jamie Hunter 
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Commander's 


the seriousness of the situation, depending on 
the evidence and the relative position of the 
aircraft. Where there is any concern, civilian air 
traffic controllers will quickly alert the UK's air 
defence commander network; and, should the 
situation demand, UK QRA aircraft are launched 
so that a visual assessment can be made. 

As you can imagine, an airliner losing 
communications as it leaves French airspace 
and crosses the English Channel leaves very 
little time for a Typhoon from Lincolnshire to 
get south of London to make a timely intercept. 
The inevitable sonic boom over London and 
the South East as the aircraft exceeds Mach 
1is the tell-tale sign of such an intercept. 

Occasionally, such as happened for the 2012 
Summer Olympics, the aircraft will be forward 
positioned even closer to the capital, as they T" 
were that year at RAF Northolt, west London. 
For short-term events, such as VIP summits, 
QRA aircraft could even be kept airborne 
for the duration using air-to-air refuelling 
to shorten response times even further. 


U K QR A Above: A District of Columbia Air National Guard F-16C escorts a Cessna 182 out of its airspace during the 

T Amalgam Dart 20-4 training exercise at McGhee Tyson Air National Guard Base, Tennessee, last November. 
Today, the UK maintains a 24/7 watch from The training scenario included airborne intercepts of aircraft violating temporary-flight-restricted airspace over 
RAF Lossiemouth, Scotland, for the north the greater Knoxville, Tennessee, area. ANG/Senior Master Sgt Craig Clapper 


of the UK, RAF Coningsby in Lincolnshire 
for the south of the UK, and from RAF 
Mount Pleasant in the Falkland Islands. 

Every single minute of every single day, 
armed Typhoons stand guard over the UK's 
airspace ready to respond, literally at the speed 
of sound. And the same pattern of QRA alerts 
using manned fighters is repeated across C mu 
NATO and in other nations, too. The pilots LL a, | 
involved are trained and equipped to deal with 
every eventuality, but perhaps their greatest 


value is the message their readiness sends Sue e 
so that they may never be needed in anger. Bac 


yy SS Above: Two F-16Ds from the 162nd Fighter Wing in 
ie ; 7 Tucson, Arizona, are seen practising air-intercept 
procedures from the window of a KC-135 from the 
141st Air Refueling Wing over western Oregon during 
the CrossTell training exercise in 2018. Three days of 
replicated airborne intercepts involved multiple Air 
National Guard units, the Civil Air Patrol and US Coast 
Guard rotary-wing units. ANG/Staff Sgt Rose M Lust 
Left: A Russian Su-27 fighter flies alongside a "target 
of interest' during Exercise Vigilant Eagle in 2010. 
This was a co-operative effort involving the North 
American Aerospace Defense Command and the 
Russian Air Force. The exercise scenario required 
both services to launch or divert fighter aircraft to 
investigate and follow a 'hijacked' airliner. US DoD 


Below: One of two NORAD F-22As that positively 
identified and intercepted two Russian Tu-95MS 
'Bear-Hs' on September 11, 2018. The Russian bombers 
were intercepted west of mainland Alaska and were 
accompanied by a pair of Su-35S fighter escorts. The 
Russian aircraft remained in international airspace 
throughout. NORAD 


NEXT MONTH: Attack helicopters 
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Aleksandar Radić examines how military donations 
from Moscow to Serbia have applied soft power in the Balkans, but now the latest 
developments look set to bring Belgrade closer to the West. 


uring the course of last year, an An-124- 
100 strategic airlifter bearing the 
Russian civil registration RA-82038 was 
noted making frequent flights from southwest 
Russia, across the Black Sea north of the 
Turkish coast, then through Bulgarian airspace 
into Serbia. This particular aircraft is from 
the 224th Flight Detachment, a commercial 
unit of the Russian defence ministry. 

In the same period, various II-76MD airlifters 
from the Russian Aerospace Forces and an 
An-12B owned by RSK MiG also paid visits to 
Serbia. During this process, military cargoes 
were shipped from Russia to Serbia - a 
country surrounded by NATO members - via 
an aerial bridge into the heart of the Balkans. 

The Russian technology was for the Vojska 
Srbije (VS, Serbian Armed Forces) and 
included spare parts and sub-assemblies, plus 
equipment destined for use in joint exercises. 
On two occasions, a pair of Russian Aerospace 
Forces Mi-24VM attack helicopters and a 
T-72B3 main battle tank were transported to 
Serbia for displays during military parades. 


Trouble on the Danube 
The background to these flights was a serious 
political affair that erupted in 2019. Moscow 
had planned to donate 30 T-72B1MS tanks 
and 30 BRDM-2M scout cars to the VS. This 
military materiel was to be transported to 
Serbia in a cheap and easy way: via ship 
across the Black Sea to the River Danube, 
then onwards by barge to Serbia. 

However, as a NATO member, Romania has 
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consistently held a firm stance regarding Russia 
and blocked the transport. According to the 
convention governing navigation of the Danube, 
goods can be transported by this route even if 
some of the parties involved are under sanctions. 
In this case, it might be argued that Romania 
should have let the materiel pass through, but 
the official position in Bucharest didn't waver: 
sanctions against Russia had to be respected 
and the barges were not allowed to pass. 

For Moscow, cancelling the arms transfer 
would have risked political humiliation. An 
alternative solution had to be found. Ultimately, 
ten BRDM-2Ms were transferred in the last 
weeks of July using II-76MD flights. When 
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cing act 


Left: Since 2015, the 
annual BARS exercise has 
given Serbian and Russian 
MiG-29 pilots the chance to 
practise dogfights, long-range 
combat and air-to-ground attack. 
Serbia's 101st Squadron hosted the exercise 
in October 2018, and MiG-29s donated by 
Russia took part. In the background is MiG-29UB 
serial 18151. Right: With the receipt of four aircraft 
from Belarus later this year, Serbia's 101st Fighter 
Aviation Squadron ‘Knights’ will have 14 MiG-29s (11 
single-seaters and three two-seaters), with a view to 
extending service life to 40 years - and perhaps as 
long as 45 years - into the early 2030s. 

All photos Dimitrije Ostojic unless stated 


presenting the scout cars to the press on July 
29, Serbian President Aleksandar Vučić was 
asked how they had been transferred. "How 
and where they arrived from is our matter," he 
said and went on to explain that while NATO 
had tried to stop the transport, the BRDMs 

in question had "fallen out of the sky". 

The air bridge across NATO member states 
was used last autumn despite mounting 
political controversy and the fact that both 
the European Union and the United States 
were increasingly open in their criticism of 
Belgrade for its close ties with Russia. 

Serbian defence policy is based on "military 
neutrality and self-defence building, but at 


Russia's military presence in the west Balkans is of considerable political significance. Here, the Russian nd 


national flag flies above a camouflaged S-400 fire position. Flying over the S-400 is a Serbian Mi-17V-5 from 


the 890th Mixed Helicopter Squadron. Serbian MoD 
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mm Two of the four surviving MiG-29s from the 101st Squadron were inherited from a batc! A = 
of 16 purchased in 1987 and 1988 for the former Yugoslav Air Force. In the — A 
background is a Russian II-76MD that was transporting MiG parts to 

Serbia. Serial 18108 was overhauled in 2008, followed by 18102 , 

in 2011. The first aircraft's vertical tail shows where the | 


the same time 
co-operation with 
other countries and 
international organisations in accordance with 
[Belgrade's] own interests, needs and principles? 
This is the official definition of the country's 
position on the line of fire between Russia and 
the West. In terms of its current stance, Serbia's 
political and military co-operation is primarily 
focused on China, the EU, Russia and the US, 
which it identifies as leading global powers. 

In turbulent times, Serbia is seeking to find 
a balance between major powers. This was 
clearly evident last autumn when joint exercises 
with both Russia and NATO members took 
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space of only a SS 

few weeks. The Romanian blockade of the 
armoured vehicles did not sour the traditionally 
good relations between the two Balkan states. 
In the first week of October, the joint Serbian- 
Romanian Air Solution-2019 exercise practiced 
air policing and search-and-rescue tactics. 

For the first time, Serbian MiG-29 fighters flew 
to Romania with F-16 escorts and undertook 
missions from Romania's Câmpia Turzii air base, 
while Romanian MiG-21 LanceRs were guests 
at Batajnica airfield in Serbia and the exercise 
was carried out according to NATO procedures. 


structure has been reinforced to combat corrosion. 
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Then, a completely 
different message was 
issued. On October 23, 
Il-76MD RF-76572 landed at Batajnica and 
unloaded two component vehicles from a 
Russian Pantsir-S1 short-range air defence 
system. Then, half-an-hour after midnight on 
October 24, two launchers from an S-400 
surface-to-air missile (SAM) battery and a 
single 92N6 radar vehicle were unloaded from 
An-124-100 RA-82038. This was the Russian 
contingent for the Slavic Shield-2019 joint 
exercise, which was now beginning its second 
phase. The first part of the exercise had been 
held a month-and-a-half earlier in Russia, 
involving crews from the Ratno vazduhoplovstvo 
i protivvazduhoplovna odbrana (RV i PVO, 
Serbian Air Force and Air Defence). They were 


y embedded with Russian personnel during live 


firing at the Ashuluk range outside Astrakhan. 
While the Russians came to Serbia to 

continue this training, the political reaction from 
the West was predictably hostile. The presence 
of a SAM system with a range of up to 236 miles 
(380km) was taken as a strong 
message to NATO 
members in 

the western 
Balkans that 
Russia was willing 
to help defend Serbia. 
Serbian public opinion - which has traditionally 
been strongly pro-Russian in sentiment and 
has placed confidence in Moscow's military 
technology - apparently believed the myth that = 
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the S-400 system remained in Serbia. However, 
An-124-100 RA-82038 returned to take the 
equipment back to Russian on October 30. 


Between October 30 and November 2, 
Russia hosted the fifth iteration of the annual 
Brotherhood of Aviators of Russia and Serbia 
(BARS) exercise. At Privolzhskiy air base near 
Astrakhan, 14 joint crews were formed using 
Russian and Serbian pilots - six on the two- 
seat MiG-29UB and eight on Mi-8MTV-5 
and Mi-8AMTSh helicopters. Air combat was 
practiced over the Ashuluk range, where 

the MiG pilots launched R-73 (AA-11 Archer) 
infrared-guided missiles. Pilots of both the 
fixed-wing and rotary-wing aircraft fired 
80mm (315in) calibre S-8 unguided rockets. 

In addition to these exercises, one topic is ever- 
present in foreign observers' military analyses 
of the Balkans region: the modernisation of the 
VS, with a particular focus on the RV i PVO. 
Serbian authorities are increasingly using arms 
procurements as a means of reinforcing wider 
foreign policy. Therefore, contracts have been 
signed with manufacturers from China, the EU 
and Russia, but it's the 'Russian connection' that 
is most visible in terms of public perception. 

A political coalition led by the Serbian 
Progressive Party (SNS) arrived in power in 
summer 2012 and immediately demonstrated its 
intention to acquire arms from the East. Serbian 
media bombarded the public with articles 
suggesting imminent acquisition of MiG-29s and 
S-300 SAMs. The reality was somewhat different, 
as the country didn't even have enough money for 
basic maintenance of existing military hardware. 


The only contract signed in 2015, after a long 
process of negotiations, was for the procurement 
of two Mi-17V-5 Hip helicopters. The cost - around 
€25.3m (£21.3m) - was a considerable burden 
for the Serbian defence budget at the time and 
half the sum was paid by state arms company 
Yugoimport-SDPR. Once the price-tag had been 
reduced, the Mi-17V-5s were delivered with old- 
fashioned avionics, no weapons hardpoints or 
protective armour plating, and with only one 
firefighting bucket and winch. Both aircraft 
were transferred to Serbia on June 28, 2016. 

At that time, it seemed that Belgrade's politicians 
were making plenty of promises, but that there 


LA 
The acquisition of MiG-29s from Russia, plus 
technical support for maintenance, were crucial 
for the survival of Serbian fighter aviation. 
‘Fulcrum’ pilots are mostly older, and retraining 
has begun to convert aircrew from the MiG-21 and 
Orao. Five young pilots passed basic training in 
Russia in 2018 and completed advanced training 
last year. Note that Serbian pilots wear French- 
made MSA Gallet helmets. 
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B- iil: 


e: The procurement package from Russia ii 


Judes new aircraft weapons - the Mi-35M is provided with the 


modern 9M120 Ataka (AT-9 ‘Spiral-2’) anti-tank guided missile. Previously, only the obsolete 9M14M Malyutka 
(AT-3 ‘Sagger’) with manual command to line of sight (MCLOS) guidance was used by the Gama version of the 


SA341H/SA342L Gazelle. 

was no money for modernisation. The only topic 
under serious discussion was the donation of 
six secondhand MiG-29s from VKS stocks. 

In the last week of December 2016, 
circumstances changed dramatically when 
contracts were signed with both Russia's 
Rosoboronexport and Airbus. A deal covering 
the six donated MiGs was outlined under two 
contracts signed with Russia, together with 
updates to the avionics of four older Serbian 
MiG-29s, plus technical support for all ten 
aircraft, including a transfer from the previous 
maintenance-by-resources to the 'on condition' 
model. The Airbus contract was for the 
procurement of nine H145M helicopters for the 
RV i PVO and the country's police air unit. Also 
included was technical support for maintenance 
of the existing Gazelle helicopters, which had 
been manufactured under licence in the 1980s. 

As a matter of urgency, the defence ministry 
received funds redirected from other branches 
of the government to pay for the new arms 
procurements and modernisation programmes. 
Although the full value of the contracts is 
confidential, the volume of work can be judged 
from the initial budget transfers - a sum of 
around €24.5m (£20.7m) was approved for the 
MiGs and around €72.8m (£61.5m) for the H145M 
helicopters. At Serbia's request, Airbus did not 
publicise its pricing data, although, in June 
2019, President Vučić revealed that the Airbus 
contract was worth around €105m (£88.6m). 

Serbian investments in defence procurement 
grew dramatically in a very short period. While 
most countries announce the costs and quantities 
of major arms purchases, Serbia's official 
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documents do not list details. However, the 
budgets revealed that, in the course of successive 
financial years, transfers were made from other 
ministries and from government reserves to 

cover specific contracts. After a budget that 
barely covered the cost of a single Mi-17V-5 
helicopter in December 2016, the financial years 
from 2017 to 2019 included 'special' transfers 

and secured payments for a series of contracts 
primarily aimed at modernising the air force. 

One interesting transfer from the finance ministry 
to the defence ministry occurred on July 6, 2018. It 
covered a very large sum, by Serbian standards, 
of €106.8m (£90m), for arms procurement 'studies: 
While the transfer was classified as confidential, 
given the date and the average timeframe of 12-18 
months for manufacturing combat systems, it was 
likely connected to a Russian arms deal including 
four Mi-35M and three Mi-17V-5 helicopters. A 
contract for the acquisition of a Pantsir-S1 air 
defence system was signed at the same time. 

The only relevant official source is a statement 
by President Vučić, who said in May 2019 that 
deals worth €619m (£524m) had been agreed 
with Russia, within the context of defence 
modernisation. The largest part of this sum 
is covered by the MiG-29 programme. Initial 
support for all ten aircraft began in autumn 
2018, followed by modernisation to a customised 
standard equivalent to the MiG-29SM. 

During general overhaul work that began in 
February last year at the 558 Aircraft Repair 
Plant in Baranovichi, four MiG-29s donated to 
the RV i PVO by the Belarusian defence ministry 
will have the modernisation package integrated. 
Russian technicians will carry out their work 
on the aircraft, which are scheduled to arrive 
in Serbia in the second half of this year or the 
beginning of 2021. The refurbished aircraft will 
have received a complete modernisation and have 
their service life extended for another ten years. 
Based on the latest information, a first test flight 
after overhaul and modernisation is expected at 
the end of September or beginning of October. 

Two launchers from the Panstir-S1E system 
were transported to Serbia from Russia 
on board An-124 RA-82038, which made 
deliveries to Batajnica on February 22 and 
25, with more flights expected soon. The 
complete battery will comprise six launchers. 


Arms purchases from Russia have given rise to 
concern in the West. On November 8 last year, 
Dr Thomas Zarzecki, director of the Bureau of 
International Security and Nonproliferation's Task 
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Force 231 within the US State Department, visited 
Belgrade. While Serbian officials have stated that 
no sanctions will be imposed, the topic remains 
open and is one way in which the West can put 
pressure on Belgrade. Meanwhile, the EU has 
discreetly but very decisively requested that 
Serbia make clear its foreign policy priorities. 
Some confirmation that Serbia is now turning 
increasingly to the West is the completion of the 
second cycle of its Individual Partnership Action 
Plan 2019-21, a document that represents the 
highest form of co-operation with NATO, albeit 
falling short of a full request for membership. 
Then, in a statement on December 3, President 
Vučić announced that all arms procurements 
would stop, but he did not mention Russia 
specifically. On the other hand, Serbia has 
announced continued acquisition of locally 
manufactured weapons, leading to the conclusion 
that no new contracts will be signed with Moscow. 
This is supported by earlier statements referring to 
a shift in the focus from the air force to the army 
and modernisation of outdated combat systems. 
Looking ahead, Serbia plans to seek 
technological support from companies in the EU 
rather than Russia. A first step in this direction is 
the procurement of H145M helicopters, with the 
RV i PVO receiving five examples. Four have been 
delivered - one last June, one in October and 
two in November. Two are configured for search 
and rescue, with the internal air force designation 
H-50S, and three are in the H-50B light-attack 
version. Serbia is designing a weapon system 
for the H-50B, comprising seven-barrel L80-07 
launchers for S-8KOM 80mm (315in) unguided 
rockets and a GH-87 pod for the M87 12.7mm 
machine gun. Airbus's own HForce weapon 
system with monocular helmet-mounted sight will 
be integrated with armament of Russian origin 
(rockets and machine guns) produced locally 
by Serbian industry. Work will be conducted at 
the Serbian Military Technical Institute (VTI). 
Subsequently, the HForce will be combined with 
an electro-optical sensor and a laser-guided 
derivative of the S-8KOM, another Serbian project. 
Last year, a contract was signed with French 
industry for the procurement of MBDA Mistral 3+ 
man-portable air defence systems (MANPADS), 
followed by a Sagem inertial navigation system 
for Serbia's Orao attack aircraft and Thales 
NATO-standard identification friend-or-foe (IFF) 
equipment for all RV i PVO aircraft. Plans have 
been announced for a long-term agreement 
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Last year, the RV i PVO received five new H145M helicopters to support the 63rd Parachute Brigade, a unit 
tasked with combat search. and rescue, plus reconnaissance and sabotage missions. All H145Ms and Mi-17V- 
_5s wear the standard three-color camouflage scheme. Unusually, the Mi-35Ms wear a factory-applied dark grey. 


covering potential modernisation of M-84 main 
battle tanks and other armoured and artillery 
systems operated by the army. An open topic is 
the selection of a technological partner for an 
avionics upgrade covering 14 Oraos and nine 

G-4 Galeb jet trainers. All this work will create 
significant links between the VS, the Serbian 
defence industry and EU partners. It also suggests 
that Serbian authorities will keep their word and 
continue to distance themselves from Russia. 


One major challenge for politicians is the fact 

that Serbian public opinion traditionally reacts 

positively to any news of Russian support. 

Serbia effectively inherited the foreign policy of 

Yugoslavia, which was based on keeping outside 

of military alliances. Despite this, Serbia acquired 

status akin to a ‘little Russia’ in the Balkans. 

The phenomenon is deeply rooted in history 

and, more recently, in Serbian frustration under 

international pressure and isolation, and the 

perception they were treated as 'the bad guys' 

during the Balkan wars of the 1990s. At that time, 

however, Russia didn't provide significant military 

assistance to Serbia, other than ceremonial visits. 
After the fall of the Slobodan MiloSevié regime 

on October 5, 2000, it seemed as if Serbia's 

politics would move towards the West and there 

were open discussions of integration into Euro- 

Atlantic alliances. Then, on December 26, 2007 

- and amid pressure from conservative political 

circles - the Serbian parliament adopted a 

policy outlining the country's continued military 

neutrality until a potential referendum. The 

same document rejected any independence 

for Kosovo, a region that is recognised as 

a state by the majority of NATO members 

and the EU, but not by Russia or China. 


Due to the expiration of technical resources, 
Serbia was left with only one airworthy Mi-8 last 
year. However, deliveries in June 2016 and October 
2019 have added five new Mi-17V-5 helicopters 
manufactured at the Kazan plant. 
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US Navy E-2 Hawkeye 


70 April 2020 4385 www.Key.Aero 


The E-2C 
and Hawkeye 
2000 share 
the same radar 
capability and 
can detect targets 
anywhere within a 
surveillance envelope 
of three million cubic miles 
while simultaneously monitoring 
maritime traffic. A single Hawkeye 
can perform all-weather patrols, 
automatically and simultaneously 
tracking more than 600 targets, and 
controlling more than 40 airborne intercepts. 
The Hawkeye platform is in continuous 
= am 
d recent deliveries of the 
E- r next step in enhancing 
its capabilities. Such are the changes 
est in the D-model that the tasks 
appointed to the aircraft and aircrew are 
the use of the Hawkeye within 
r wing has been redefined. 
as not designed to scan small 
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objects over a cluttered land environment, but 
to track larger targets over water using the AN/ 
APS-139 radar, later superseded by the APS-145 

However, the E-2D's latest AN/APY-9 
radar offers new capabilities and can be 
operated in different modes. The crew can 
electronically steer the beam inside the dome 
- it can be compared to sitting on a rotating 
chair while your head remains focussed 
on a certain object. It allows the Hawkeye 
to send a lot more electrons downrange 
and receive more information in return. 

It's also possible to lock the radome in a 
fixed position. Instead of six rotations per 
minute resulting in an update every 10 to 
12 seconds, the system can increase the 
update rate within a specific area, boosting 
detection and tracking capability. 

With the radome locked down, the Hawkeye 
isn't performing its primary mission of 360° 
surveillance to protect the carrier battle 
group. This is one reason why two Hawkeyes 
may be launched, allowing one to perform 
a more specific search with radome locked. & 
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warning and contr -W&C 
platform for the US Navy over the 
past decades. *isrieli eagles 
JUTE VAM eer and [exam Ce 
describe the new capabilities that 
will sharpen the ‘eye of the fleet’. 


. Carrier 
deployments 


An E-2 deployment on an aircraft carrier comprises 
either four E-2Cs or five E-2Ds. The aircrew of an 
embarked E-2C squadron consists of 25 personnel, 
increasing to 35 for a deployed E-2D unit. 

CDR Jason Fox, chief staff officer with the Airborne 
Command & Control and Logistics Wing at Naval Air Station 
Point Mugu, California, explained that an embarked Hawkeye 
squadron typically has three aircraft on the flight deck. 

Four or five E-2s on deck involves intricate choreography to 
move the 'big wing' aircraft around, and it's more practical 
to keep one or two aircraft in the hangar deck where 

they can undergo preventive maintenance or repairs. 

Having five aircraft on the carrier also supports operating 
Hawkeye two-ships, which is the norm today. This provides 
redundancy - for example, if one aircraft has a malfunctioning 
radar or identification friend or foe (IFF) system, the other 
can fill in. More importantly, two aircraft offer the capacity 

to dynamically flex’ between different missions. 
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The second Advanced Hawkeye, E-2D 166502, AA-2, cruises over 
the Atlantic during a test mission. The additional air scoop on top of 
the fuselage, located above the larger intake, and the flush finish of 
the upper radome, are distinguishing features of the latest D-model 
A member of the Hawkeye aircrew from VAW-116 ‘Sun 
Kings’ heads out to his aircraft for a mission from Point Mugu, California. 
Point Mugu's Naval Base Ventura County is home to ten squadrons of 
Hawkeyes under the Commander, Airborne Command & Control and 
Seen on the apron 
at Point Mugu with its wings folded, E-2D 169071 ‘661’ is assigned to 
VAW-120 'Greyhawks; the fleet replacement squadron, and makes an 
interesting contrast with E-2C Hawkeye 2000 166503 - also coded ‘661’ 
- in this article's lead image. Patrick Roegies + The first of the Advanced 
Hawkeyes, AA-1, E-2D 166501, departs St Augustine, Florida, for a test 
mission. The E-2D is powered by improved Allison T56-A-427A engines 
with full-authority digital electronic control (FADEC) and one-engine 
The smart-looking 'boss bird' of VAW-121 
‘Bluetails’ is E-2D 168592 ‘AG-600: The squadron operates five Advanced 
Hawkeyes as part of Carrier Air Wing 7 and deploys on board the USS 


Hawkeye. 


Logistics Wing (COMACCLOGWING). Patrick Roegies 


auxiliary power reserve mode. 


‘Abraham Lincoln’ (CVN 72). Melvin Jansen 
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However, the E-2D's huge increase 

in capability means that it's not only 
defending a strike group but operating 
as an airborne battle-management 
platform in a net-centric environment. 
This development puts additional demand 
on the squadrons, that can be met by 
having an additional aircraft airborne. 


With the introduction of the E-2D, the demands 
on the platform were increased and the navy 
settled upon a five-aircraft E-2D squadron 
compared with four for the E-2C. Coalition 
operations of the recent past - including Iraqi 
Freedom, Inherent Resolve, Enduring Freedom 
and Operation Southern Watch - reinforced 
the need for airborne command-and-control 
platforms beyond those offered by the USAF. 
This increased the burden on the E-2, as 
Hawkeye squadrons were called upon to support 
both the carrier group and wider joint forces. 


While on deployment, a daily Hawkeye 
mission usually starts with two to three 
hours of mission planning. This includes 
examining maps to determine the geographical 
position of the carrier, looking at airfields 
within range to establish awareness of other 
aircraft, as well as assessing the presence of 
ships - referred to as ‘contacts: Depending 
where the carrier is sailing, some of these 
air or surface contacts may be hostile. 

Next, the crew visits all the ready rooms of 
the various squadrons on board. During these 
briefs the Hawkeye crew gathers information on 


the daily operations. For example, 
each strike fighter unit will have 
its mission for the day and takes 


A the E-2 crew through the plan - 


these are published and discussed 
on a daily basis to establish who is flying 
with the Hawkeye on that particular mission. 
The Hawkeye crew can also brief the other 
squadrons on possible capability limitations 
they might have during that mission. This 
process takes roughly two to three hours. 
When all the squadrons have been visited and 
consulted, the mission brief for the E-2 crew 
takes place, lasting approximately an hour. If a 
large-force exercise is scheduled, an additional 
briefing is needed, involving all the aircrews for 
that mission - adding roughly another hour. 
With the pre-flight briefing complete, the crew 
heads for the flight deck to inspect, embark 
and start the aircraft. Preparations to launch 
take another hour. Usually three Hawkeyes 
are positioned on the flight deck. With one or 
two Hawkeyes in the maintenance bay and 
one spare on the flight deck, two E-2s will be 
launched. Typically, the Hawkeye will be ‘first 
off, last down’ for any mission and this also 
creates space on the deck for the jets to launch. 
A typical peacetime mission lasts roughly 
four hours. Depending on the carrier’s 
geographical location, if it's in an area where 
no threats are expected, there's no actual 
requirement to launch a Hawkeye. When the 
carrier is near a coastline, deployment of 
an E-2 is considered necessary to prevent 
other aircraft from flying over the carrier. 
In standard operating conditions a single 
Hawkeye is sufficient to perform the designated 
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tasks but having a second example 
airborne has proved to be more efficient. 
This enables the air wing to focus on a 
specific operational area or provide recovery 
overwatch in case an aircraft is in trouble. 
When the E-2 has safely returned to the deck, 
another two hours of mission debrief conclude 
the day's work. Once again, a large-force 
exercise will add another hour to the debrief 
and bring together all the crews involved. 
All told, an operational mission for a deployed 
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next cycle. A minimum of eight hours of 
sleep is mandatory during peacetime. In a 
conflict situation, 18-hour mission times are 
sanctioned with only four hours of sleep in 
between, but after each of these, 15 hours of 
rest is required to prevent physical burnout. 


Aircrew cycles 

Besides performing daily flying operations, a 
Hawkeye squadron has dozens of extra tasks and 
commitments. This influences the composition 
of the aircrews as well. Keeping one particular 
aircrew together is very difficult, and a rotational 
system generally proves more practical. 


n aga E J n. = 
Additional tasks assigned to the E-2 
unit include having a daily squadron duty 
officer, a landing signals officer (LSO) and 

a Carrier Air Traffic Control Center (CATCC) 
representative - or ‘tower flower’ - who 
deals with any emergency situations with an 
aircraft. Although the air officer (‘air boss’) 


responsible for all aspects of aircraft operations 


is familiar with most of the types, they are not 
a subject matter expert, so require additional, 
specific input from the ‘tower flower: 

As a result of these extra duties, aircrew 
composition is often subject to change during 
peacetime. But their training focuses on 
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their tasks in the same manner. Speaking 
to AFM, CDR Jason Fox, chief staff officer 
with the Airborne Command & Control and 
Logistics Wing, recalled that during his 
time as a squadron executive officer at the 
weapons school, the mantra of all weapons 
and tactics instructors was that each crew 
member should able to operate any of the 
aircraft, regardless of unit or fleet, at any time. 
However, CDR Fox noted that during 
Operations Iraqi Freedom and Enduring 
Freedom, the E-2 squadrons were essentially 
operating as ‘combat crews: These consisted of 
the same five individuals and had the advantage 
of all personnel having the same daily rhythm, 
ensuring sufficient sleep and rest. Although all 
crews are trained to perform ‘plug-and-play’ 
missions, this helped them get to know each 


other and learn to anticipate each other's actions. 


Battle management role 

As designed, the Hawkeye was a single-sensor 
platform that typically went out and operated on 
its own. But in the last decade it has developed 
into a central information-gathering and relay 
station and gained a battle management role. 
The Hawkeye's Link 16 capabilities mean it 

can communicate with and co-ordinate all US 


military assets - and most of those in a coalition. 
The aircraft is now a key node in that tactical 
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mission in the rear area of operations, it can 
communicate with the frontline forces and has 
become the ‘manager’ within this network. 
Besides communicating with warships and 
fighters, the Hawkeye can also exchange 
information with other, similar platforms, 
such as the E-3 AWACS and other AEW&C 
aircraft on the Link 16 network. 
Information gathered is relayed to any 
asset that needs to receive it. Data can be 
transmitted securely using different levels 
of cryptology that can be configured in 
multiple ways. While anyone might be able 
to receive the data, they will be unable to 
use it without the correct crypto key. 
Although land-based, the US Navy's P-3 and 
P-8 Poseidon are also increasingly working 
in a battle management role. The Hawkeye, 
however, retains a unique air search and 
surface search capability. "They are apples 
and oranges; explained CDR Fox, "but they 
are complementary to the battle group.’ 
While the E-2 is unable to perform anti- 
submarine warfare tasks, beyond detecting 
a surfaced submarine, the E-2 is able to 
manage the P-3 and P-8 using both voice 
communications and digital data links. 
For example, a P-3 or P-8 may have launched 
eight hours previously from a shore-based 
location and then transited to the assigned 


Above: Now on strength with VAW-123 'Screwtops; E-2C Hawkeye 2000 165822 is seen in its previous guise 
as 'NG-601' with VAW-117 ‘Wallbangers: This squadron continues to provide Hawkeyes to Carrier Air Wing 9 
for deployment aboard USS ‘John C Stennis’ (CVN 74). Hans Antonissen Right: Operated by VAW-125 "Tigertails; 
E-2D 168593 ‘AB-601’' rests between missions at NAS Chambers Field, Norfolk, Virginia. The ‘Delta’ Hawkeye is 
fast becoming ubiquitous among the VAW ranks and in February 2017 VAW-125 arrived at Marine Corps Air Station 
Iwakuni, Japan, replacing VAW-115 with Carrier Air Wing 5, supporting USS ‘Ronald Reagan’ (CVN 76). 
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Probe- -equipped E-2D 169061 'JA-600' is one eas the aircraft ee: by Air Test and Evaluation Squadron 1 ( VX- 1) based at Naval Air Station Patuxent River, 


area of operations. An E-2, launched from 
the carrier an hour ago, will have been 
communicating with the carrier battle group's 
anti-submarine commander about a possible 
contact in this area. The E-2 can then brief 
the P-3 or P-8. Both crews work very closely 
together to ensure as much as information 
as possible is shared between the assets. 
Converting to a new E-2 subtype or 
introducing a modification is a delicate process 
implemented on a squadron-by-squadron basis. 
Each new function or piece of kit undergoes 
developmental test and then moves to 
operational test under the watch of experienced 
Hawkeye crews. As a change is introduced, the 
squadrons look to modify the doctrine, training 
materials and facilities. The work required of the 
unit to introduce the new capability is prepared 
in detail at the Carrier Airborne Early Warning 
Weapons School (CAEWWS), also known as 
TOP DOME, located at NAS Fallon, Nevada. 
Regular exchange of information with the 
developmental and operational test pilots helps 
determine how the new capability will be used. 
Also at Fallon, the Naval Aviation Warfighting 
Development Center (NAWDC) is responsible 
for the tactics, techniques and procedures the 
crews will use, and develops clear instructions 
on how to perform the new task(s). NAWDC also 
trains the weapons and tactics instructors, who 
will transfer their knowledge to the squadrons. 
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Meanwhile, the weapons school for the 
Hawkeye - the Airborne Command & Control 
and Logistics Weapons School (ACCLWS) 
- has outposts on the east and west coasts. 
ACCLWS includes weapons and tactics 
instructors trained by NAWDC to provide 
training to the operational squadrons. 

During conversion to a new subtype, 
the first unit to receive the aircraft is the 
Hawkeye fleet replacement squadron - 
Airborne Command and Control Squadron 
120 (VAW-120) 'Greyhawks' - which is 
charged with training the future instructors. 


CDR Fox explained some of the E-2D's many 
advantages compared with the E-2C. While 
the original analogue radar was designed 

to detect large, bomber-sized aircraft over 
water during the Cold War era, the D-model 
has evolved into an aircraft able to detect 
smaller objects, over greater ranges, in a high- 
clutter environment, over land and water. 

The radar remains the primary sensor, but 
the communication suite is also updated 
to state-of-the-art technology. The E-2D 
offers considerable redundancy in terms 
of gathering and exchanging data - it 
can use VHF, UHF, HF and SATCOM to 
communicate if an adversary attempts to 
deny any of the electromagnetic spectrum. 

The E-2D's electronic support measures 
(ESM) is a passive detection system that 
collects data and then fuses it with information 
from other sensors. It helps the crew interpret 
and understand the combat environment in 
terms of the electronic spectrum. Information 
gathered by the ESM system can be 
relayed to the battle group using Link 16, 
or more often via voice communications. 

The navy's F-35C and EA-18G now also offer a 
passive detection capability and are able to fly 
more hazardous missions. But the E-2 makes 
a significant contribution to the electronic 
picture, improving on overall situational 
awareness for a better understanding of 
what's happening in the area of operations. & 
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ES cows v f 
Inside the glass cockpit of an E-2D at Saint Augustine, Florida. On the left is LCDR Drew ‘Balls’ 
Ballinger and on the right is Tom 'Booty' Boutin. The E-2D co-pilot can also perform radar mission tasks, 


rather than just help fly the aircraft. LT Dave 'Cabbage' Peterson working in the back of an E-2D. The 
Advanced Hawkeye has the more capable and further-reaching AN/APY-9 radar. The fully digital phased- 
array radar has demonstrated the ability to detect small targets, such as cruise missiles, at greater ranges 
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US Navy E-2 Hawkeye 
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to keep the E-2 within the carrier air wing. 
Eventually, all E-2Cs will be replaced 
by E-2Ds. A total of 75 are being 
purchased and the last C-models are 
due to be phased out around 2027-28. 
VAW-113 'Black Eagles' became the first 
west coast squadron to receive the E-2D in 
August last year. It completed its transition 
at Naval Station Norfolk, Virginia, over a 
period of around three months, with training 
conducted by VAW-120. In the second week 
of September, VAW-113 qualified for safe-for- 
flight status, which means it's now allowed to 
operate the aircraft independently. The unit has 
reinstated the 'Eagle' callsign and repainted its 
first two E-2Ds. More importantly, the 'Black 
Eagles' maintainers are turning wrenches on 
the aircraft without VAW-120 oversight. Next 
in line is VAW-117 "Wallbangers; which began 
its transition in November/December. It is 
following the same procedure, by going out 
to VAW-120 at Norfolk for transition training. 
Conversion to the D-model started on the 
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east coast for logistic reasons, since that is 
where the test squadrons and the FRS are 
located. However, with a 'pivot' to the Asia 
Pacific region there has been a significant 
demand to get the aircraft into this area of 
operations as soon as possible. Once the east 
coast logistic chain was up and running, some 
of that effort was moved over to the west 
coast to aid its switch to the new aircraft. 


Future developments 

Advances in unmanned aircraft systems (UAS) 
will perhaps bring the next major change in the 
way the Hawkeye operates. It's a fundamental 
fact of warfare that the longer the lines of 
communications, the weaker they are. A UAS 
controlled from on board a ship represents a 
long line of communication, compared with a 
Hawkeye controlling the battlespace. At the 
same time, interpretation of sensor data is 

still best handled by humans, as is processing 
changes in the tactical situation. Furthermore, a 
human in an aircraft is still much harder to defeat 
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if the electro-magnetic spectrum is denied. While 
the carrier air wing will add drones in the future, 
the MQ-25 Stingray will initially be employed 
as a tanker, performing fairly simple circuits 
that don't require a human pilot on board. 

CDR Fox compared the Hawkeye's current 
role to the early days of land warfare when 
a soldier on a hill collected information that 
was relayed to the general behind the front 
lines. That information allowed the general 
to determine strategy and tactics in order to 
control the battlespace. Unlike the soldier on 
the hill, today's E-2 crew rely on sophisticated 
systems to acquire that information, but 
they are still talking directly to the frontline 
troops and influencing the battle. 
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Above: An E-2C Hawkeye 2000, 166508 'NH-602' wears the markings of VAW-115 ‘Liberty Bells; which joined 
Carrier Air Wing 11 and USS 'Theodore Roosevelt' (CVN 71) in February 2018. VAW-115 was on board the 
carrier when it departed San Diego for a scheduled Indo-Pacific deployment earlier this year. Patrick Roegies 
Left: Another operator of the Hawkeye is the Naval Aviation Warfighting Development Center (NAWDC) at 
Naval Air Station Fallon, Nevada, which is responsible for the Carrier Airborne Early Warning Weapons School 
(CAEWWS), also referred to as TOP DOME - the E-2 weapon school. Among the aircraft it has flown is E-2C 
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(AM, Italian Air Force) 

fighter bases can be found 
scattered across the country's 
mainland - with one exception. On 
the west of the island of Sicily in 
the south-central Mediterranean 
is a large military airfield, Trapani- 
Birgi, close to the port city of 
Trapani. It's home to the distinctive — ^ 
chequered-rudder Eurofighters of the 
18* Gruppo Caccia (18th Fighter Squadron), 
part of the parent 37* Stormo (37th Wing). 

Trapani-Birgi's east-west-oriented runway ends 

at the Mediterranean and the base's location 
reduces flying above populated and tourist areas 
to a minimum. Co-users of the base are the 82* 
Centro CSAR (82nd Combat Search and Rescue 
Centre) - a detachment of the 15° Stormo flying 
HH-139 helicopters - and a few civilian airliners, 
mostly holiday charters. Occasionally a NATO 
E-3A AWACS can be found here on temporary 
duty and, furthermore, the facility is used for 
test flying, including the Piaggio Aerospace 
P1HH HammerHead unmanned aerial vehicle. 


| 
| 
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Construction 

During AFM's visit late last year, the base was 
under construction. Parking ramps and taxiways 
were being renewed or enlarged to prepare for six 
new ‘soft’ shelters, as well as additional flight lines 
and sun sheds. These changes will enable the unit 
to host visiting aircraft for exercises and training 
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Typhoon 


Left: The parent 37° Stormo 

| at Trapani-Birgi is responsible 
for a single fighter squadron: 
18° Gruppo Caccia. All photos 
Peter ten Berg unless stated - 
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events in a more efficient and flexible way. The 
18* Gruppo's maintenance chief, Major Cristian 
A (surname withheld on request) was looking 
forward to completion of the new buildings. During 
construction, the main maintenance hangar was 
inaccessible, but Eurofighter checks and repairs 
continued inside large hangar tents, while minor 
work was being completed on the flight lines or 
in the hardened aircraft shelters (HAS). Cristian 
explained that his technicians adapt easily to 
changing situations, something they are used to 
in their daily duty, for example when aircraft are 
deployed to other air bases in Italy or overseas. 
Fighter operations also continued as normal, with 
the only change to Eurofighter activities being the 
use of some alternative taxi routes at the base. 


History 

AFM was guided around the 18° Gruppo's 
facilities, where the sense of 37° Stormo history 
is reinforced by a variety of its previous aircraft 
being on display, including an F-16. The unit 
operated the ‘Viper’ until 2012, as a stopgap 


solution between the retirement of the F-104 and 
introduction of the Eurofighter. In 2011, the F-16s 
contributed to Operations Odyssey Dawn and 
Unified Protector, which sought to protect civilians 
during the Libyan civil war, including provision 
of a no-fly zone. During the Libya crisis, patrol 
missions were flown from Trapani's strategic 
location, as well as escort sorties for high-value 
assets (HVA), including tankers and AWACS. 
Another aircraft formerly used by the Sicilian 
unit is an RF-84F Thunderflash in squadron 
colours, which has a prominent place next to 
the 18° Gruppo command buildings. After a look 
at Trapani's maintenance units and the training 
facilities - which include a flight simulator - the 
tour ended at the squadron flight-crew rooms, 
where AFM met the 18* Gruppo commander, 
Major Gianluigi C, callsign ‘Cash! A former AMX 
pilot at Istrana, Gianluigi joined the Eurofighter 
pilot community and now leads 18° Gruppo's 
daily flight operations, including air defence for 
Italian airspace and NATO's southern flank. 
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whicl occupies a remote strategic 
on covering Europe's southern flank. 
Peter ten Berg reports from Sicily. 


Above: A fine air-to-air study of two 18° Gruppo F-2000As in close formation off the Sicilian coast: MM7354 ‘37- 
54’ (nearest the camera) and MM7292 ‘37-21: The nearest jet carries a Flight Profile Recorders (FPR) air combat 
manoeuvring instrumentation pod under the wing, while the other jet is armed with a live IRIS-T missile. Giovanni Colla 


is run according to NATO doctrine, in which situation. Although the CAOC initiates a QRA 
crews remain close to their aircraft. If the alarm order for Gianluigi's squadron, the 18° Gruppo 
sounds, the pilots are trained to complete all pre- technically receives its call to scramble through 
flight preparations, spool up the engines and the Italian chain of command, which is given 
take off within the required timeframe. practical authority for the mission by the CAOC. 


A typical QRA order for the 37* Once the 37* Stormo QRA fighters are airborne, 
Stormo is launched by NATO's the pilots are informed of the situation and 
Combined Air Operations Centre in directed using ground-controlled intercept 
-— Air defence Torrejón, Spain (CAOC TJ). The Spanish (GCI) tactics. Within GCI, a command and 
The AM's air defence tasks CAOC is one of the alliance's two European communications centre is fed data by various 
are entrusted to the Eurofighter force, ^ multinational tactical and operational ground-based radar systems (and potentially 
with 18* Gruppo maintaining a continuous headquarters, exercising control of air forces other sources, like AWACS) and is able to guide 
quick reaction alert (QRA) facility. For this task, at the Joint Force command level. The twin the QRA pilots during the intercept. QRAs 
pilots and some supporting crew maintain a CAOCs - the other is at Uedem in Germany launched from Trapani mainly involve civilian 
rotational presence on base, ensuring that jets - are command authorities within the NATO aircraft in the south-central Mediterranean region 
can be airborne within 15 minutes of the klaxon Integrated Air and Missile Defence System that are not complying with air traffic control (ATC) 


sounding. Gianluigi explained that the QRA (NATINAMDS) and monitor the overall defence X instructions or have lost radio communications. & 


18? Gruppo Caccia 


With a motto of ‘Ocio che te copo' (Be careful or | will kill 
you), the seriousness of the 18* Gruppo mission is in little 
doubt. The primary task of the squadron's Eurofighters is 

air defence, including QRA. Nevertheless, the Trapani jets 
conduct the full mission spectrum, including close air 
support (CAS). Maj Gianluigi explained: "Usually we have one 
or two guys in our unit undergoing 
their combat readiness training, 
accompanied by their instructors. 
In this training, all the different 
swing-role mission types are 
completed on a week-by-week f! 
basis to get them qualified" 
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37? Stormo 


Since the Sicily-based 18? Gruppo is 
relatively small, Eurofighters from the 36* 
and 4? Stormo, from Gioia del Colle and 
Grossetto air bases respectively, regularly 
join the Trapani QRA schedule. 


Italian Eurofighter community 
QRA is just one example of the close contact 
and co-operation between the AM's three 
Eurofighter bases, which maintain a significant 
level of integration. Although based at different 
locations, operations are often conducted together. 
As commander of the 18* Gruppo, Gianluigi 
regularly meets with his counterparts from the 
other Eurofighter bases to ensure commonality 
at the highest level. "In this way we develop and 
safeguard uniform procedures at all levels in 
every unit involved; he explains. "If a Eurofighter 
pilot from Grossetto is visiting Trapani or vice 
versa, the pilot knows he will always be 
treated in exactly the same way, no 
pains ie Bit z Ma ee ties e Le TEE 
molime Cues Interpretotions pu An jean Ab Force Typligon pliot runs pen final pre-flight checks in the cockpit. 
due to local procedures.’ i Bottom: Parked in front of its hardened aircraft shelter, F-2000A MM7348 '37-24' was the 
Gianluigi and his squadron 500th Eurofighter to be completed and the 74th single-seater to be delivered to the Italian 
commander colleagues also WE Air Force. The jet was rolled out at Leonardo's Turin-Caselle production facility in Italy in 
reach agreement about which WE April 2017 
international exercises their 
Eurofighters will participate in, after 
being provided with a list by the AM's 
high command. The manoeuvres are 
selected based on predetermined annual 
targets and criteria set by the upper echelons. For 
each selected exercise, one of the AM Eurofighter 
units takes the lead for overall planning, but the 
different wings share the responsibility of providing 
aircraft, personnel and equipment. A recent 
example was Blue Flag 2019 at Ovda air base 
in Israel late last year. A mix of four Eurofighters 
and around 75 personnel from the 4°, 36° and 37° 
Stormo took part in the two-week exercise (see 
also Air battles over Ovda, January, p94-97). 
Recently, another AM unit introduced the 
Eurofighter: the 51° Stormo at Istrana. It's 
rumoured that Istrana's Eurofighters will 
form the 22* Gruppo, but this has yet to 
be formally established. The new operator 
is expected to slot seamlessly into the 
integrated Italian Eurofighter community. 
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Future 
Currently, the AM's basic QRA task is 
performed exclusively by its Eurofighter force. 
In future, this may change with the 
continued integration of the F-35A in the air 
force - the Lightning Il was recently involved 
in a temporary QRA detachment for NATO's 
Icelandic air policing mission (see Operation 
Northern Lightning, December 2019, p80-85). 


However, the long-term strategic decision 
of how the F-35 will fit into the QRA set-up 
will be taken by the AM's high command. 

In the meantime, Major Gianluigi reflected 
on the future for the 18* Gruppo: "One 
of [our] new tasks is to integrate our 
generation-four-plus Eurofighter with the 
fifth-generation F-35, so we regularly fly 
with them. My Trapani aircrews experience 
new and valuable knowledge when flying 
with our F-35 colleagues from Amendola. 
We hardly see each other in the air 
during combined training missions, 
but the extra information provided by 
the F-35's sensors through the secure 
Link 16 communication network in our 
cockpits considerably increases our 
Eurofighters' situational awareness." AFM 


As well as the 18* Gruppo Eurofighters, Trapani 


is also host to a permanent detachment of 15° 
Stormo helicopters: the 82* Centro CSAR flying a 
handful of HH-139As using the ‘Jedi’ callsign. 
Dedicated to the combat search and rescue (CSAR) 
mission, the 82° Centro's previous operations with 
the HH-3F Pelican came to an end in 2013, when the 
type was replaced among the AM's CSAR units by the 
HH-139. Thirteen of the new helicopters were acquired, 
and a further order for 17 is expected soon. Equipped 
with a hoist as standard, the HH-139 can also be fitted 
with a Minimi machine gun mounted in the cabin door 
on the right-hand side. Further provisions include 
supported sniper rifles on both sides and an integrated 
self-protection system to detect incoming guided 
weapons and automatically deploy countermeasures. 
HH-139 pilot Lieutenant Filippo Conforti talked to AFM 
about the capabilities of his specialised rotary unit 
operating out of the Sicilian base: “Our presence at Trapani 
is part of a nationwide rescue network to pick up our 
military colleagues in difficulties, for example if an aircrew 
is forced to leave their aircraft for whatever reason.” 
However, the unit is not limited to military 
operations and the majority of rescue flights are 
executed on behalf of civilian emergencies: “We 
are on 24-hour standby, 365 days a year. And with a 
range of around 300 nautical miles, we cover Sicily 
completely, as well as a wide area over the sea.” 


for more coverage of 37° Stormo's Eurofighters in the forthcoming 
June issue of our sister publication, Combat Aircraft Journal. 


For rescue work, the HH-139 has a crew of two pilots, a 
winch operator and at least one rescuer. "When we already 
know the emergency is medical-related, we can pick up.a 
doctor or nurse at the nearby hospital,” Lt Conforti said. 

Being trained to operate under combat conditions, 
the 82° Centro can be requested for SAR missions 
in the most challenging, complex conditions, 
including at night or in poor weather. The crew 
make regular use of night-vision goggles (NVGs). 

To maintain its full operational capability (FOC) 
status and combat-ready rating for any requested 
deployment, the 82° Centro trains continuously. Trapani- 
Birgi is ideally located not only to train for maritime 
operations, but also in the rugged Sicilian mountains. 
Furthermore, the North African-influenced climate 
provides optimal weather and flying conditions. 

Other training includes participation in the Tactical 
Leadership Programme (TLP) and other annual exercises. 
Lt Conforti cited the recent Personal Recovery (PR) 

Week 2019, which took place at Trapani last November. 
Over two weeks, two daylight missions were flown 

each day. The manoeuvres attracted several additional 
HH-139s from other AM CSAR units, Eurofighters for 

rescue escort (RESCORT) and a 14? Stormo E-550 
Conformal Airborne Early Warning aircraft as mission 
co-ordinator. Several Italian special operations units 

also participated. PR Week 2020 is expected to be staged 
again this year, with a new focus on night training. 
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Report 


Storm Cours 


lan Harding and Kevin 
Wills deployed with 846 
Naval Air Squadron as 
pilots and aircrewmen set 
out to achieve their wings 
during the final training 
course on the Merlin HC3. 


Aircraft and aircrew generally operated 
in pairs during Merlin Storm. Here, 
Merlin HC3i ZJ130 ʻO’ is nearest the 
camera as a two-ship of Merlins 
arrives over the beach somewhere in 
southwest England. All photos 

lan Harding and Kevin Wills 
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Merlin Storm 


or Royal Navy Commando 
Helicopter Force (CHF) 
pilots and aircrewmen 


Exercise Merlin Storm was the 
final test in the pursuit of their 
much-coveted wings. Held at 
Royal Marines Base Chivenor, 
Devon, on September 16-25, the 


exercise with trainees of 846 
Naval Air Squadron (NAS) brought 
success: wings were awarded at 
Royal Naval Air Station Yeovilton 
in Somerset on October 11. 

As the CHF's Operational 
Conversion Flight (OCF), 846 NAS 
is responsible for training ab initio 
aircrewmen and engineers on the 
Merlin, as well as those converting 
to the type from other helicopters. 
The squadron also trains Royal 
Navy and Royal Marines personnel 
to become CHF aircrewmen aboard 
the Merlin. Training to become a 
frontline helicopter pilot takes five 
years and the 846 NAS conversion 
syllabus lasts 12 months. Course 
30 was notable as it was the last 
to use the Merlin HC3 helicopter. 
From January, courses will utilise 
the fully marinised and upgraded 
Commando Merlin HC4. The 
squadron received its first HC4 
in March 2019 and the CHF has 
accepted 11 aircraft to date. 


Increased stature 
Merlin Storm has grown in 
importance and sophistication 


year on year since the CHF 

took charge of its first Merlin 
HC3/3A helicopters in March 
2015. Commencing in 2018, the 
exercise has now been extended 
to nine days to ensure students 
are immersed in a simulated 
operational theatre with an enemy 
overlay. The extension affords 846 
NAS greater operational flexibility 
to complete the necessary sorties 
in the event of bad weather or 
aircraft unserviceability. This 
proved especially important 

last year with terrible conditions 
prevailing during week two. 

The deployed force for Course 
30 comprised three Merlin HC3s 
and approximately 40 engineers, 
12 qualified helicopter instructors 
(QHIs) and qualified aircrewman 
instructors (QAls) who mentored 
and conducted the final handling 
tests (FHT) for the eight pilots 
and five aircrewman aiming to 
achieve their wings. Exercise 
mission control was a tented 
forward operating base (FOB) 
containing CHF's command post 
(CP), plus the other CHF units, 


all located on the north side of 
Chivenor. Other units participating 
included the Royal Marines' 539 
Assault Squadron, the navy's 
Commando Logistic Regiment 
(CLR), Combat Support Squadron 
(CSS), 24 Commando Royal 
Engineers and 29 Commando 
Regiment Royal Artillery. 


Exercise control 
Lt Cdr Philip Wray, 846 NAS, was 
the operations officer for Merlin 
Storm, with responsibility for 
taskings throughout. He said: "The 
exercise was designed around 
a scenario that would test the 
students' ability to fly in all weathers 
and against a theoretical enemy. 
The weather and enemy worsened 
throughout the second week, so 
they came together perfectly in 
that sense. Until this point, the 
students had learned all the skills 
they require. Merlin Storm is when 
they really get to put them into 
practice; they're trooping and 
conducting medevac [medical 
evacuation] scenarios for the first 
time, operating in pairs formation 
and conducting underslung 
loads with a real purpose" 
Students were generally paired up 
with two Merlin helicopters from 
the outset. The aim of this was 
to enhance the dynamic, giving 
students more to consider as the 
mission commander. In essence, 
it evaluated how they performed 
leading the mission and then in 
the secondary aircraft role. The 
roles were often switched mid- 
sortie, based on ground-based 
information, new intelligence 
received or by the QHIs who had 
free rein to dynamically amend the 
scenario. Missions were initially 
about two hours long but were 
extended as the week progressed. 
Day/night missions lasted about 
five hours; crews would fly for 
two hours, return to land, refuel 
and then depart again. Engineers 
operated a 24/7 shift pattern to 
maintain aircraft serviceability. 
During tactical underslung load 
(USL) serials, the students moved 
a varied array of equipment for 3 
Commando Brigade and CSS. This 
included transporting air-portable 
fuel cells and the Joint Operational 
Fuel System (JOFS) into the field 
on Dartmoor and Exmoor to 
ensure aviation operations could 
continue and resupplying tactical 
refuelling locations run by CSS 
throughout the southwest. 


Above: Course 30 was the last to use 
the Merlin Mk3, which has now been 
superseded by the remanufactured 
Commando Merlin HC4, produced 
by Leonardo Helicopters at its Yeovil 
facility. Left: Merlin HC3i ZJ126 'K* 

of 846 NAS embarks personnel at 
Royal Marines Base Chivenor. The 
HC3i was produced as an interim 
marinised version of the Merlin - the 
seven examples completed all being 
assigned to 846 NAS from 2016. 
Below: Merlin HC3i ZJ130 prepares 
to pick up an underslung load. The 
training exercise was also used to 
assist repairs along a 1.2-mile stretch 
of Exmoor's Tarka Trail walking route 
that had become badly eroded. 


Merlin Storm has now developed i tie ih, 
into a major exercise providing CHF Mawi PASIN SUA, 
with wider training opportunities. :: ea es SLM ara 
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CSS is heavily involved from the 
outset, establishing and resupplying 
CHF's tented FOB and CP with all 
the stores they require including 
armoury and medical supplies. 
Living out in tented accommodation 
in challenging weather is normal 
business for CHF aircrew and this 
Merlin Storm was no different, with 
students planning their operations 
from the CP supported by the 
Chivenor's Commando Logistics 
Regiment (CLR). Lt Cdr Wray 
explained: "CLR were posted with 
us for the week and they allowed 
us to use the airfield to provide this 
scenario for the students. [They] 
were tasked from day one with 
some simulated assignments but 
mainly live missions moving real 
troops. For example, they moved 
29 Commando back from the 
Straight Point Range exercise into 
the Citadel in Plymouth, moved 
Royal Marine troops around 
various training locations from the 
Commando Training Centre [at 
Lympstone, Devon] and helped 
with the CLR's medical section 
training as well. Tasking locations 
included Dartmoor, Exmoor and as 
far afield as the Dorset coast and 
the Salisbury Plain Training Area. 
The exercise ultimately provided 
students with a great opportunity 
to do what they'll be doing when 
they get to the front line? 


Additional challenges 
As well as the operational training 
set, additional real-life training 

was injected in the shape of a 
tasking to support a USL lift on the 
Dorset coast and Exmoor National 
Park Authority. These demanding 
operations involved moving 
fossilised trees into position at 


Merlins depart for Chivenor after a 
beach landing exercise. AFM joined 
various air-to-air missions that involved 
underslung load lifts, tactical refuelling 
and troop transport of Royal Marines 

to different locations in the southwest, 
plus some other out-of-area operations. 


84 ;;/ April 2020 #385 


Merlin Storm 


Lulworth Cove on Dorset's famous 
Jurassic coastline and helping 
repair a 1.2-mile (2km) stretch of 
the Tarka Trail high up on Exmoor 
that had become badly eroded. 
Lt Cdr Wray takes up the story: 
"Both taskings challenged our 
students as aviators in different 
ways. Firstly, during week one 
when the weather was excellent, 
our students successfully moved 
some fossilised trees on to the 
Fossil Walkway. The challenge for 
aircrew and maintainers here was 
essentially positioning a load on to 
the side of a cliff. During week two, 
when the weather conditions had 
deteriorated badly with heavy rain 
and gale force winds, we supported 
the Exmoor National Park Authority 
moving approximately 90 tonnes 
of rock on to a hill on Exmoor to 
enable the refurbishment of part 
of the Tarka Trail. This proved a 
huge test for aircrew and CSS on 
the ground. The combination of 
weather conditions and high ground 
made even getting to the location 
difficult at times. However, this is 
exactly the sort of challenge the 
students will face in real life. This 
instruction cannot be replicated in 
routine training and the changing 
weather conditions provide a 
variable which tests and challenges 
aircrew competency and capability. 
It provides invaluable training.’ 
Aside from the educational 
significance of Course 30, history 
will record that this as the final one 
run by the 846 NAS OCF using the 
Merlin HC3. This year promises 
to be exciting for RNAS Yeovilton, 
CHF and 846 NAS, as new front 
and rear cab simulators, training 
facilities and tuition procedures 
are introduced at Yeovilton to 


A Merlin lifts off with an underslung load. 
The former RAF Merlins were initially 
operated in their basic configurations, 
before being optimised for maritime 
operations, With work expected to be 
completed in March 2022, 


enable the Merlin HC4's long- 
term service introduction. 

During this latest iteration of 
Merlin Storm, more than 70 day/ 
night flying hours were completed 
and 13 service personnel were 
successful in achieving their 
wings and certificates. These were 
presented on October 11 by Rear 
Admiral M P Briers RN, Director 
Carrier Strike. Lt Cdr Wray reflected 
on what was another successful 
conversion course for 846 NAS: 
"Exercise Merlin Storm really 
proves what can be achieved when 
the whole of CHF comes together. 
Things don't always run on time, to 
plan, and these guys need to use 
their skills to adapt in the air for 
their benefit. That's part and parcel 
of learning to be a Junglie’ aviator. 


The exercise is constantly looking 
forward and this year we were 
able to bring in external elements, 
for example communications 
jamming, which not only benefitted 
the students but also provided 
challenges to the CP. This type 
of electronic warfare challenge is 
exactly the type our aircrews will 
face going forward. Having brought 
that to bear here provides CHF 
with additional training benefit. 
The exercise is getting bigger 
every year, and next year we hope 
to bring even more of the CHF 
community together, including 
potentially other CHF squadrons.’ 
Ultimately, this training is all 
about sending the best possible 
aircrew and engineers to the 
front line with 845 Squadron. 
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F-16 Fighting Falcon 


30 Years in Hellenic Air Force Service 1989-2019 


with the Hellenic 
Air Force. It's a 
fantastic read, well 
laid out and, quite 
simply, one of 

the best aviation 
books to have 
crossed my path. 

The author delves 
deep into air force 
records, beginning 
with the search 
_ for and selection 
of the new fighter 
back in 1989. 

He details the 
Peace Xenia | and 
Il programmes, 
which resulted 
in Block 30 and, 
later, Block 50 jets 
entering service 
and delivering 
a quantum leap 
in capability. 

From illustrations of the 
camouflage pattern, which 
include FS paint numbers, to 


This book likely contains 
everything you'll ever need to 
know about F-16 operations 


Jagdbombergeschwader 35 


JG 73- JaboG 42 - LeKG 42 - JG 73 (F-4F) 1959-1997 


‘Steinhoff’ - one of the most famous 
post-war German fighter wings - up 
until the retirement of the Phantom. 
Illustrated where possible with 
stunning colour images, this 
is one of the best collections 
to date of pin-sharp pictures 
of Sabre Mk6s and Fiat G.91s 
in Luftwaffe markings. 

The author provides 
extensive captions for 
the photographs, which 
are interspersed with 
short but detailed text 
chapters describing the 
changes that took place 
from the late 1950s, as the 
Luftwaffe reinvented itself 
and entered the jet age. 

It's obvious that the author 
has had the support of 
ex-squadron members 
as many of these images 
- and period squadron 
patches - have been 


This bilingual German-English 
publication charts the operational 
history of what is now JG 73 


plan views showing typical 
weapon loads carried by the 
F-16s, the level of detail is 
consistent from cover to cover. 

Each squadron, active or 
disbanded, is listed, with a 
description of its role. 

High-quality images appear 
throughout, showing F-16s 
in flight, being serviced, or 
on the taxiways. It's notable 
how weathered the Greek 
'Vipers' appear, despite some 
examples having been in service 
for less than a decade. 

Specially painted aircraft are 
also included, including the Zeus 
solo display jet and the colourful 
Tiger Meet examples of 335 Mira. 

Thoroughly recommended 
for historians and aircraft 
modellers alike. Glenn Sands 


Publisher: Icarus Workshop 
Author: Stathopoulos Dimitris 
Pages: 160 

Price: £29.99 

ISBN: 9786188441804 


sourced from private collections 
and are previously unpublished. 

Many enthusiasts will find 
the Phantom years to be 
particularly interesting. 

The author describes the 
acquisition process, the aircrew 
training at George Air Force Base 
in California, and how the F-4Fs 
were brought home to Germany. 
Operations in support of NATO 
are comprehensively covered, 
as are upgrades, changes in 
camouflage and the final years of 
Phantom service, which, following 
German reunification, saw F-4Fs 
operating alongside MiG-29s. 

A great addition to the prolific 
AirDoc series. Glenn Sands 


Publisher: AirDoc 
Author: Daniel Kehl 
Pages: 133 

Price: £32.99 

ISBN: 9783935687966 


These titles are available from: The Aviation Bookshop, 31-33 Vale Road, Royal Tunbridge Wells, Kent, 


TN1 1BS, United Kingdom. Telephone: +44(0)1892 539284 Website: www.aviation-bookshop.com 
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Chinese Air 
Power in the 
20th Century 


Rise of the Red Dragon 
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RAETIK, 
China's development of the 
J-20 - a fifth-generation stealth 
fighter - demonstrated just how 
far the People's Liberation Army 
Air Force (PLAAF) has come in 
a relatively short space of time. 
Author Andreas Rupprecht, 
who has penned several titles 
on Chinese military aviation, 
now provides a comprehensive 
study of the origins and rise of 
the PLAAF to the present day. 

Given the secretive nature 
of China's military, this is an 
extraordinary work. The very 
earliest types are covered, and 
include rare photos of the P-51 
Mustang and B-25 Mitchell. 

The shift to communism brought 
support from the Soviet Union, 
and the first of many MiGs arrived 
to equip the PLAAF's squadrons. 
The changing structure of the 
air arm is described and it's 
worth examining these sections 
in some detail as the story is a 
complex one. The book contains 
colour and black-and-white 
photos, plus detailed maps. 

My only gripe is with the chapter 
listing the various types that once 
served or are still serving with 
the PLAAF. Here, some larger 
images - particularly those of 
the rare Xi'an H-6N bomber - 
would have been welcome. 

Once again, Harpia has 
produced a high-quality 
publication and I'm confident this 
one will soon be regarded as the 
definitive book on the history 
of the PLAAF. Glenn Sands 


Publisher: Harpia Publishing 
Editor: Andreas Rupprecht 
Pages: 253 

Price: £34.99 

ISBN: 9781950394005 
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Spangdahlem F-16 
crash report released 


Report 


Above: USAF F-16CJ 91-0340 'SP' from the 52nd FW's 480th Fighter Squadron "Warhawks' arriving at Luleá-Kallax air base, Sweden, on October 19, 2018, to participate 


in Exercise Trident Juncture 2018. This was the aircraft that crashed near its Spangdahlem base last October 8. Swedish Air Force/lerry Lindbergh 


USAF Accident 
Investigation Board 
report into the loss 


of a Spangdahlem, Germany- 
based F-16CJ on October 8, 
2019 (see Attrition, December 
2019, p87), has been released. 
The report, made public on 
February 11, identifies the aircraft 
as 91-0340 'SP' from the 52nd 
Fighter Wing's (FW's) 480th 
Fighter Squadron ‘Warhawks’. 
The mishap flight was 
planned and authorised as 
a suppression of enemy air 
defences (SEAD) training 
mission within local training 
airspace as part of the wing's 
Saber Fury readiness exercise. 
The mishap pilot (MP) was flying 
as the number two of a scheduled 
four-ship formation, but this 
departed as a three-ship after 
one aircraft was unable to take 
off due to a navigation instrument 
malfunction. The prevailing 
weather at the airfield, and in the 
surrounding area, was a ceiling 
of 500ft (150m) and instrument 
meteorological conditions 
(IMC) up to 15,000ft (455m). 
Approximately 13 seconds after 
take-off, at 15.10:42hrs local 
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time, during the transition to 
IMC, the mishap aircraft (MA) 
experienced a power disruption 
causing a partial electrical power 
loss (electrical 'brownout') which 
caused failure of the primary 
flight and navigation instruments 
without corresponding fault or 
failure indications. This power 
disruption also caused the 
embedded global positioning and 
inertial navigation set (EGI) to 
lose power and remain off-line. 
At the time of the power loss, 
the aircraft was flying at 304kts 
calibrated airspeed (KTAS), 180ft 
(55m) above ground level, 8° nose 
high, in a 5? left bank, heading 
225°, at 1G and transitioning from 
afterburner to military power. 
The subsequent degradation 
and mismatch in data between 
the primary and standby 
instruments caused the pilot to 
become spatially disorientated 
at low altitude and in IMC. The 
event affected multiple essential 
navigation and safety systems. 
Specifically, the head-up display 
went blank, multifunction display 
sets turned off, the electronic 
horizontal situation indicator 
went blank, the EGI lost power, 


the pilot-activated recovery 
system (PARS) was unavailable 
and the primary attitude director 
indicator became frozen. 

After two failed attempts to 
activate the PARS, following two 
instances of visually acquiring 
trees below the 500ft ceiling and 
subsequent climbs away from 
the ground, the MP successfully 
ejected from the aircraft, 1 minute 
31 seconds after take-off. At the 
time of ejection, the MA was flying 
at 152 KTAS, 5,280ft (1,610m) 
barometric altitude or mean sea 
level, 19.15? angle of attack, 0.81G, 
26? nose high and 4? of left bank. 

The aircraft continued to fly for 
another 42 seconds, after the 
MP ejected, before making initial 
contact with trees, following 
which it was completely destroyed 
and shredded into mostly small 
pieces, at 15.11:24.87hrs local time. 
It left a debris field approximately 
1,000ft (300m) long by 300ft 
(90m) wide in a dense forest, 

9.3 miles (15km) southeast of 
the base's runway. The mishap 
did not result in any military or 
civilian casualties but the total 
loss of a US$25,551,000 aircraft. 

The Accident Investigation Board 


President Col John C Stratton 
found, by a preponderance of 
evidence, the cause of the mishap 
was the combination of two 
factors. First, the MA experienced 
a partial electrical power loss. 
This caused a cascading failure 
of the EGI and the MP's primary 
flight and navigation instruments. 
Due to the EGI's loss of power, 
the primary attitude direction 
indicator continued to display 
unreliable data without fault or 
failure indications and prevented 
the MP from transitioning 
fully to the standby attitude 
indicator for attitude reference. 
Second, the weather conditions 
at the time of the power 
disruption caused the MP to 
rely on his primary and standby 
flight instruments to maintain 
aircraft control during a critical 
phase of flight. The mismatch 
in data provided by the primary 
and standby attitude indicators, 
due to the power disruption, 
caused the MP to become 
spatially disoriented and unable 
to maintain aircraft control in 
the weather and at low altitude. 
The absence of either factor may 
have prevented this mishap. 
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Accident Reports 


D: Jan 29, 2020 

N: Unconfirmed 

T: RQ-20 Puma 

This tactical UAV crashed at Bir 
al-Abd, northern Sinai, Egypt. 
An image released by so-called 
Islamic State shows it intact 
but inverted on a dirt track and 
with its propeller missing. 


D: Jan30 

N: Russian Armed Forces? 
T:  Orlan-10 UAV 

This UAV was shot down by 
Libyan Government of National 
Accord (GNA) forces over 
southern Tripoli. The wreckage 
was recovered by GNA personnel. 


D: Feb1 
N: Japanese Fukushima 
Prefectural Police Aviation 


Unit 
T:  AW139 
S: JA139F 


While transporting a heart from Aizu 
Chuo Hospital, Aizuwakamatsu, 

to Fukuoka Airport for transplant 
surgery, this helicopter crashed at 
0810hrs local time in strong winds 
in a paddy field at Mihota-machi, 


Koriyama city, Fukushima prefecture. 


All seven occupants (three police 
officers, two technicians and two 
medical staff) were injured, four 

of them seriously. The AW139's 

tail and main rotors were severed, 
and it rolled over onto its port side, 
resulting in extensive damage. 


D: Feb3 

N: Indian Army 

T: SA315B Cheetah 

S: Z1930 

After developing a technical 
problem during a routine sortie, 
this helicopter force landed at 
around 1115hrs local time in the 
Rudkhud area of Udhampur 
district, Jammu and Kashmir. It 
came to rest upright but with 
the skids collapsed. Both crew 
members escaped injury. 


D: Feb3 

N/U: Indonesian Navy/SkU 200 
T:  TB10 Tobago GT 

S: T-2405 

Following a loss of engine 
power during a training flight, 
this aircraft made an emergency 
landing in a lake in the Candi 
district of Sidoarjo, East Java, 

at around 1310hrs local time. 
Both the instructor and student 
pilot escaped unharmed. 


rps/3 Regiment Apache AH1 
covery by road from a field in 


Lincolnshire on February 10, two days after making 
a precautionary landing there. AAC/3 Regiment 


D: Feb7 

N/U: Japan Ground Self- 
Defense Force/2nd 
Shidan/2nd Hikotai 

T UH-1J Iroquois 

S: | 41871/JG-1871 

While undertaking hover training 

at its base at Asahikawa Garrison 

at around 0935hrs local time 

this helicopter made a hard 

landing from a height of about 

30ft (10m), causing the port skid 

to collapse, following which it 

rolled over onto its port side, 

breaking off the main rotor blades. 

The co-pilot suffered a fractured 

skull and facial injuries while the 

pilot escaped with bruises. 


D: Feb7 
N: Pakistan Air Force 
T: Mirage Ill 


This aircraft crashed shortly after 
take-off for a routine training 
flight from PAF Base Rafiqui, 
near Shorkot, in the Jhang 
district of Punjab province. The 
pilot ejected safely and there 
was no loss of life or damage 

to property on the ground. 


D: Feb7 

N: USArmy? 

T:  RQ-7 Shadow 

This UAV was claimed to have been 
shot down by Mujahideen rebels 

at 1630hrs while operating in the 
Dori area. It was destroyed when 


Above: Car. 
accident at Santiago-Arturo Merino Benítez International Airport on February 13. 


Abbreviations: D: Date N/U: Nationality/Units T: Type S: Serials 
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it came down on the outskirts 
of Alishink district, Laghman 
province, eastern Afghanistan. 


D: Feb8 

N/U: British Army Air Corps/ 
3 Regiment 

T: Apache AH1 

S: 2ZJ230 


After a training flight to the Scottish 
border region, this helicopter was 
returning to its base at Wattisham, 
Suffolk when it encountered an 
hydraulic problem and made 

a precautionary landing in an 
open field near Helpringham, just 
south of Heckington, Lincolnshire. 
Technicians arrived to diagnose 
the problem that same afternoon, 
but with severe gales forecast 

for the following day, the Apache 
was securely tied down before 
attempts were made at recovery. 
On February 10, it was determined 
that the hydraulic issues were 

too serious to be repaired in 

situ and the helicopter was 
eventually dismantled and loaded 
onto a specialist transporter 

by engineers from 7 Battalion 
REME before finally being moved 
by road back to Wattisham on 
February 13. REME said it would 
quickly begin work to get the 
Apache fully operational again. 


D: Feb 10 
N: Syrian Arab Air Force 


T:  Mi-24P 


S:  2862/'40 Yellow’ 

This helicopter was substantially 
damaged when it was hit by 
57mm calibre cannon fire over 
Idlib but was able to return to its 
base and land safely. No injuries 
were reported to the three crew 
members but an image of the 
helicopter after landing showed 
the port stub wing partly torn 
away and twisted as a result of the 
cannon shell impact. The Mi-24P is 
former Russian Aerospace Forces 
RF-91225/'40 Yellow' which was 
delivered to Syria in 2017 but still 
carries its Russian 'Bort' number 
in addition to its new Syrian serial. 
It is reportedly still being operated 
by Russian crews in Syria. 


D: Feb 11 

N/U: Italian Vigili del Fuoco/ 
Frosinone ‘Girolamo 
Moscardini’ 

T:  AB206B JetRanger Ill 

S:  I-VFAE 'VF-19' 

During a training flight from 

Frosinone air base, the helicopter 

was substantially damaged when it 

made a heavy landing in a field in 

the Anagni municipality, Radicina. 

No injuries were reported to the 

two crew members - an Italian 

Air Force instructor and a Vigili 

del Fuoco (National Fire Brigade) 

student pilot - but they were 

taken to hospital as a precaution. 


D: Feb 11 

N: Syrian Arab Air Force 

T:  Mi-17 

This helicopter was shot down 
over al-Nayrab, south of Idlib and 
crashed 1 mile (1.5km) northwest 
of Qminas. Both crew members 
were killed. A video of the loss 
showed the rear fuselage on 

fire and control initially being 
maintained but as the fire spread, 
the tail boom separated and o 


#385 April 2020 // 87 


Attrition 


the helicopter spiralled into 

the ground, engulfed in flames. 
Various factions, including 
al-Qaeda-affiliated militias, 
claimed responsibility for the loss. 
Unconfirmed reports suggest it 
was initially hit by an AIM-120 
AMRAAM fired by a Turkish Air 
Force F-16C operating from Incirlik, 
then as it was losing altitude and 
already on fire, al-Qaeda-affiliated 
terrorists hit it again using a man- 


Subscribe to www.Key.Aero 
for breaking news stories. E-mail the news 
team at edafm@keypublishing.com 


D: Feb 19 

N/U: Russian Aerospace Forces/ 
4 GTs PAP VI MO RF/ 
968 IISAP 

T:  Su-25UB 


This aircraft had an engine fire 
at around 1700hrs local time 
while taxiing to the runway at 
Lipetsk air base. Both crew 
members egressed the burning 
jet safely, but the aircraft 
sustained extensive damage. 


portable air defence system before 
it finally broke up and crashed. 


(OA : D: Feb23 


" » / 4 
Above: The wreckage of Indian National Cadet Corps SW90 Garud W-3936 N/U: Indian Navy/INAS 300 


D: Feb 12 following its crash on February 24 near Patiala Airport. T: MiG-29K 

N/U: Pakistan Air Force/Basic D: Feb 13 open countryside near Salloum, During a routine training sortie 
Flying Training Squadron N: Indian Army Ainjara, west of Aleppo. All those from Indian Naval Station Hansa, 

T  T37C Tweet T  Chetak on board were killed. The Syrian Goa-Dabolim, this aircraft crashed 

This aircraft, from the Pakistan Air A precautionary landing was made military confirmed it had been into the Arabian Sea off the coast 

Force Academy/College of Flying in a field at Ropar, Punjab, following hit by a hostile missile fired from of Goa at approximately 1030hrs 

Training/Basic Flying Training a suspected technical problem. The an area where Turkish-backed local time. The pilot ejected safely 

Squadron at PAF Base Risalpur, helicopter did not appear to have armed terrorist organisations and was recovered. This was 

was destroyed when it crashed sustained any serious damage and are deployed. Unconfirmed the third Indian MiG-29K loss 

near Takht Bhai in the Mardan the crew members were unhurt. reports say that a Turkish-made since the type entered service 

district of Khyber Pakhtunkhwa Roketsan FIM-92 Stinger man- in 2009. A two-seat MiG-29KUB 

province during a routine training D: Feb 14 portable air defence system crashed on November 16, 2019 

flight. The solo pilot ejected N: Royal Saudi Air Force was fired at the helicopter from (see Attrition, January 2020, p88) 

but sustained critical injuries. T: Tornado IDS a Turkish observation post while a single-seat MiG-29K was 

While carrying out a close air near the town of Darat Izza. badly damaged after an aborted 

D: Feb 12 support mission for units of the take-off on January 3, 2018 (see 

N/U: US Army/B Company/ Yemeni National Army over the D: Feb 17 Attrition, March 2018, p91) and 
224th Military Intelligence Maslub district of the northern N: Afghan Air Force subsequently declared a write-off. 
Battalion al-Jawf province, Yemen, the aircraft T: | MD530F Cayuse Warrior 

T: MC-12 was shot down at around 2345hrs Due to a technical problem, this D: Feb 24 

This aircraft made a hard landing local time by a surface-to-air missile helicopter made an emergency N/U: Indian National Cadet Corps/ 

at Hunter Army Airfield, Fort fired by Houthi rebel militia. The two landing at 1145hrs local time in the 3rd Air Squadron 

Stewart, Savannah, Georgia, at crew ejected but were fired on by Khashrod area of Nimrud district. T:  Pipistrel Virus SW 90 Garud 

1118hrs local time, on the east end the rebels and reportedly captured, One of the crew members sustained S: W-3936 

of the runway near taxiway A2. The but their fate is unconfirmed. A minor injuries. The accident was This aircraft crashed next to the 

three crew members were taken combat search and rescue mission confirmed by the Afghan Ministry of | Sangrur-Patiala road at around 

to hospital with minor injuries. was launched in the area but was Defence but the extent of damage Ti30hrs local time in an Army 

According to an official US Army unable to locate the crew. The to the MD530F was not reported. Cantonment Area at Patiala, 

press release, preliminary findings loss was confirmed in a coalition India, soon after taking off from 

were that the aircraft had sustained statement and a video released D: Feb 19 Patiala Airport for a routine 

only "minimal" damage. The exact by the rebels showed the aircraft N: Lebanese Air Force training flight. Both crew members 

variant involved is unconfirmed being targeted and shot down. T: | Unidentified helicopter were critically injured and one 

- the unit operates the MC-12W The rotors of this helicopter of them, Indian Air Force Wing 

Liberty and three different versions D: Feb14 severed a zip line at the Mzaar Commander Gurpreet Singh 

of the MC-12S EMARSS. N: Syrian Arab Air Force ski resort in Kfardebian, Mount Cheema of the 3rd Air Squadron, 

T: Mi-17 Lebanon. No injuries were reported, later died from his injuries. The 

D: Feb 13 This helicopter was shot down at and the helicopter apparently survivor was Vipin Kumar Yadav, 

N: Carabineros de Chile around 1340hrs local time over sustained only minor damage. a National Cadet Corps trainee 

T:  T210M Turbo Centurion II from the local Government 

S: C-57 Mohindra College, who was 


This aircraft had been due to land 
at Santiago-Eulogio Sánchez- 
Tobalaba Airport but encountered 
fuel problems in flight and was 
ordered to divert to Santiago-Arturo 


sent to the Command Hospital 
in Chandigarh for treatment. 


D: Feb 25 
N/U: Turkish Air Force/302 Filo 


Merino Benitez International Airport. 
As it landed on the latter's runway 
17R at 1520hrs local time, the main 
undercarriage collapsed, and it 
veered off the runway. None of the 
three on board were injured and 
the Cessna was reported to have 
sustained relatively minor damage. 


= — 


Above: The Belize Defence Force Air Wing UH-1H following its crash into a lagoon 
at Gales Point on February 27. 


Abbreviations: D: Date N/U: Nationality/Units T: Type S: Serials 
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T:  Anka-S UAV 

S: 18-031 

This UAV was undertaking a 
surveillance mission when it 
was shot down over Dadikh, 
Idlib district, Syria, by the Syrian 
Arab Army using a Pantsir-S1 air 
defence system. The UAV, which 
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Air Force SIAT 22SK1 Flamingos fol =~ z 
a Turkish Army rocketattack on "ar fi 


Aboud/Kweres air base on-February 28. 


was destroyed, was operated by 
302 Filo, based at Incirlik air base, 
Turkey, with the 14th Unmanned 
Aircraft Systems Base Command. 


D: Feb 25 

N: Turkish Armed Forces 

T: Bayraktar TB2 UAV 
Shortly after it had taken off 
from Mitiga International Airport, 
this UAV was shot down by the 
Libyan National Army over Tripoli 
using a Pantsir-S1 air defence 
system. The UAV was destroyed. 


D: Feb 26 

N: Turkish military 

T: Unidentified UAV 

Libyan National Army forces shot 
down this UAV over Tripoli, Libya. 


D: Feb 27 

N: Belize Defence Force 
Air Wing 

T:  UH-1H Iroquois 

S: BDF-12 


As part of a co-ordinated response 
to the capture of a drug-running 
aircraft the previous day, this 
helicopter took off from its base at 
Price Barracks, Philip S W Goldson 
International Airport at around 
0400hrs for a surveillance mission 
but crashed into the Western 
Lagoon in the Gales Point Wildlife 
Sanctuary, off the country's coastal 
highway. It came to rest nose 
down, with the cockpit and cabin 
submerged and the tail boom 
broken away. The two pilots, Major 
Adran Ramirez and Major Radford 
Baizar, plus crew members Corporal 
Yassir Mendez and Corporal 
Reinaldo Choco, were all killed. 
The helicopter was one of two 
donated by Taiwan in April 2016. 


D: Feb27 

N/U: Colombian Air Force/ 
CACOM 4/Escuadron de 
Asalto Aéreo 412 

T:  UH-1H-II Huey Il 

S:  FAC4420 
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This helicopter crashed into a 

hill in poor weather on a farm 
between Cubia and Barroblanco, 
Bojacá municipality, Cundinamarca 
department, while en route from 
Comando Aéreo de Combate 4 
(CACOM 4, Air Combat Command 
No 4) at Base Aérea Militar 5 
Melgar, Tolima, to the Comando 
Aéreo de Mantenimiento (CAMAN, 
Air Maintenance Command) 
facility at Base Aérea Madrid, 
Cundinamarca. The pilot and 

two technicians on board were 
killed, while the co-pilot and 
another technician were seriously 
injured and taken to hospital. 


D: Feb 27 

N: Royal Malaysian Police 

T: AW139 

S: 9M-PMC 

This helicopter crashed after 
encountering problems just 

before landing at the 14th 
Battalion General Operations 
Force camp at Jalan Air Panas, 
Tawau, at approximately 1815hrs 
local time, following a flight from 
Tawau Airport. One of the six Air 
Operation Team members on board 
was slightly injured. The helicopter 
came to rest on its port side and 
was substantially damaged. 


D: Feb 27 

N/U: Spanish Air Force/ 
Academia General del Aire/ 
Ala 79/794 Escuadrón/ 
Patrulla Águila 

T: | C-101EB Aviojet 

S:  E.25-65 '79-95'/'5' 

During a formation training flight 

from Murcia-San Javier the aircraft 

crashed into the Mediterranean 

Sea at 1545hrs local time 0.5 miles 

(1km) off the beach at La Manga 

del Mar Menor, Murcia. The pilot, 

Comandante Eduardo Garvalena 

Crespo, did not eject and was 

killed. This was the second Spanish 

Aviojet loss in six months, following 

a crash last August 26 (see 


Attrition, October and November 
2019) which was also fatal. 


D: Feb28 
N: Syrian Arab Air Force 
T: Several SIAT 223K1 
Flamingo 
During a Turkish Army rocket 
attack on Rasin el-Aboud/ 
Kweres air base, the runway was 
damaged, and the base's sole 
remaining maintenance hangar 
was destroyed, along with the 
aircraft inside. A post-attack image 
of the hangar shows the wrecked 
remains of four-to-five SIAT 223K1 
Flamingos. An unknown number 
of the type were operational 
at Kweres with the 77th Air 
Training Brigade/3 Flying Training 
Squadron, although it is not known 
if the aircraft lost were active or 
stored airframes. A handful of 
operational L-39ZA/ZOs were 
also based at Kweres for air strike 
missions, but it is not known if any 
of these were hit during the attack. 


D: Feb 28 

N: Turkish Air Force 

T: Bayraktar TB2 UAV 
This UAV was destroyed when 


‘Warthog’ 
refuelling 
damage 


This USAF/23rd Wing A-10C, 
pictured taking on fuel on 

January 17 during a sortie from 

Al Dhafra Air Base, United Arab 
Emirates, shows how tricky aerial 
refuelling can be, with considerable 


damage around the nose in front of the 
refuelling receptacle. The Thunderbolt 


Il is either 79-0223 or 80-0223, both 
of which are 23rd Wing aircraft. USAF 
Staff Sgt Daniel Snider 


it crashed after being shot 
down over Tripoli, Libya, by a 
Libyan National Army Pantsir-S1 
surface-to-air missile system. 


D: Feb 29 

N/U: Turkish Air Force/302 Filo 
T: 2x Anka-S UAVs 

Both of these UAVs were shot 
down by the Syrian Arab Army 
with Pantsir-S1 surface-to- 

air missile systems over Idlib, 
Syria. Although the type is 
unconfirmed, both are believed 
to have been Anka-S UAVs. 


D: Mar 1 

N: Turkish Air Force 

T: Anka-S UAV 

This armed UAV was attempting 
to target Hama air base, Syria, 
when it was shot down over 
Saragib by Syrian Air Defence 
Forces using a man-portable air 
defence system (MANPADS). 


D: Mar 1 

N: Syrian Arab Air Force 

T:  Su-24MK2 

This aircraft was shot down while 
on a mission from T4 air base 
(Tiyas), reportedly by a Turkish 
Air Force F-16C using an AIM- 
120C missile, over the Idlib region 
of northwest Syria. The crew 

are believed to have ejected. A 
Turkish defence ministry statement 
said two Su-24s had been 
downed, but there has been no 
confirmation of a second loss. 


Additional material from: 
Waseem Abbas, CO 3 Regiment 
AAC, Military.com, Antonio 
Prlenda, Scramble/Dutch Aviation 
Society, Tim Waterfall, René L 
Uijthoven and Asagiri Yohko. 
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Special 


AFM contributor Dietmar Fenners 
was in Thailand for the annual 
National Children's Day in January 
when all the air force, army and 

navy bases open their doors to the 
public. The main event for the Kong 
Thap Akat Thai (Royal Thai Air Force, 
RTAF), takes place at Don Muang 

air base in Bangkok and featured an 
extensive flypast. 
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Above: The 102 Squadron Fighting Falcons flew a mock dogfight over the base together with T-50TH serial KhF2-1/61 (c/n 18-0001), coded 40101. Intended to replace 
the Aero L-39, four T-50THs were ordered in 2015 and eight more were added in July 2017. The first two Golden Eagles were delivered to Thailand in January 2018 and 
commissioned into service that April. Currently, eight are in service with 401 Squadron 'Dragon' at Takhli air base. Under a contract signed last May, Korea Aerospace 
Industries (KAI) will upgrade Thailand's fleet of T-5OTHs, adding radar (most likely the Israeli Elta EL/M-2032), radar warning receiver and countermeasures dispenser. 
Above right: Airbus Helicopters H225M serial H11-6/59 (c/n 3010), coded 20306, of 203 Squadron 'Scorpion' from Lop Buri. Approval to purchase an initial four 
Cougars, in (combat) search and rescue configuration, was announced in August 2012, and options on a further six were discussed, based on further funds becoming 
available. A contract for the first four was confirmed the following month. Another pair of Cougars was then added to the order, for delivery in 2017, and this revised 
contract was made public in October 2014. In February 2015 Airbus Helicopters announced that an initial EC725 (now known as H225M) for the RTAF had been handed 
over at the company's facilities in Marignane, France. In September 2018 the company announced the sale of four more aircraft to Thailand, to provide a fleet of 12 by 
next year. Aircraft seven and eight were delivered the following month. 
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501 Squadron ‘Mosquito’ from Prachuap/Khiri Khan air base is seen here with launchers under the wing for 70mm (2.75in) smoke 
rockets. Beginning in the early 1970s, the RTAF received 34 Peacemakers - a further example being lost during crew training in 
the United States pre-delivery. The most recent attrition losses occurred on September 6, 2005 and March 5, 2019. The current 
fleet is thought to total 11 aircraft, with 13 examples having been lost to attrition. The event at Don Muang started at 0815hrs 
on January 11 with a flyby of F-16AM serial Kh19-27/38 (c/n HN-03), coded 40309/90022, from 403 Squadron ‘Cobra’ at Takhli. 
This airframe was recently reported as in use as an instructional airframe at Takhli. It was one of the 12 single-seat Block 15 OCU 
jets delivered in the mid-1990s (together with six two-seat F-16Bs) under the Peace Naresuan III deal and was later upgraded to 
F-16AM standard. The first of a dozen F-16As to be inducted into the MLU programme was a Block 15 jet that had been delivered 
in 1995. After being upgraded it was accepted during a ceremony at Thai Aviation Industries' facilities in November 2012. The 
modernisation adds AN/APG-68(V)9 radar, AN/APX-113 combined interrogator and transponder, AN/ALQ-213 electronic warfare 
management system and AN/ALE-47 countermeasures dispenser. All photos Dietmar Fenners 
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Two 102 Squadron ‘Star’ F-16A ADFs arrived from Korat, including this jet, c/n 61-384/M19-12. Although coded 10213/KRT, its full RTAF serial is unknown. The air 
arm took delivery of 15 ex-USAF F-16A ADFs, produced in Fiscal Years 1980 to 1982, and supplied to Thailand between August 2002 and April 2003. A mid-air collision resulted 
in the loss of two aircraft on February 14, 2011, with both pilots ejecting to safety. Another F-16A of this variant may have been damaged beyond economical repair when it ran 
into a drainage ditch at Korat on June 24, 2015. The pilot ejected and escaped serious injury, but photographs showed the aircraft suffered structural damage. As well as the 
single-seat ADF jets, 102 Squadron also took receipt of a single ex-USAF F-16B 'twin-sticker' from Fiscal Year 1982. All three protagonists have just landed after 
a mock dogfight over Don Muang. The same display was performed again in the afternoon. In the centre is F-16 ADF c/n 61-371/M19-6, coded 10207/KRT, from 102 Squadron 
'Star' at Korat. RTAF F-5T Tigris serial Kh18Kh-20/24 (c/n TU.1003), coded 21120/91683, from 211 Squadron ‘Hawk: This is former F-5E 79-1683. An initial batch of 16 
F-5Es was delivered to the RTAF from mid-1978. Another batch of 19 arrived between 1979 and 1981, followed by a final delivery of five ex-USAF aircraft acquired in 1988. Under 
the F-5T Tigris programme launched in 2003, Elbit Systems performed upgrades to 12 F-5Es (plus three two-seat F-5Fs), adding the Elta EL/M-2032 radar and Rafael Python 4 
air-to-air missiles. In the next phase of modernisation, seven surviving F-5E and F-5T aircraft began to be upgraded to F-5TH Super Tigris standard from 2015, with four more 
contracted in 2017. A joint Thai Aviation Industries and Elbit Systems project, the Super Tigris was formally inducted in November 2019, by 211 Squadron at Ubon Ratchathani 
air base. It includes the Litening III targeting pod, Python 5 and Derby missiles, Sky Shield jamming pod, new mission computer, new head-up display, colour multifunction 
displays and enhanced countermeasures systems. A pair of two-seaters is also being upgraded to F-5TH Super Tigris standard. 
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History ofthe 18th AGRS 


The 18th Pursuit Squadron was activated during 1940 
and during the Aleutian Islands campaign of 1942-43, in 
which Japan and the US fought for control of this remote 
area, it received the latest P-38 Lightning fighters. 

The squadron was active in Alaska until 1946 and then 
reactivated in 1952 with F-86 Sabres in Minnesota. The 
18th received F-16s in 1991 and highlights with the ‘Viper’ 
included participation in operations Southern Watch 
and Enduring Freedom from 2001 to 2002, flying more 
than 3,200 hours in three months with just ten aircraft. 
The squadron took part in Operation Anaconda in 2002 
dropping ordnance with precision on enemy positions, 
providing close air support of the special forces who 
were engaged in a firefight with the Taliban and al-Qaeda 
forces. That action earned it two Distinguished Flying 
Crosses (DFCs) and a Silver Star. The ‘Blue Foxes’ took 
part in Operation Noble Eagle to secure the skies after 
the September 2001 terrorist attacks and deployed to 
Andersen AFB in Guam during 2003. After the Cope Thunder 
exercises transitioned to Red Flag - Alaska, the decision 
Noc d was made to have a dedicated aggressor squadron to 

— ^ provide the training and the threat replication to other 
USAF as well as allied units throughout the Pacific region. 
It became the 18th Aggressor Squadron (AGRS) in 2006. 


ubbed the 'Last Frontier; Alaska is as 
[»] well known for its untouched natural 

beauty as it is for its severe cold weather 
conditions. In the midst of the wilderness and 
just 500 miles (800km) from the international 
border with Russia lies one of the USAF's most 
important air bases. Eielson is soon to become 
the home of a brand new wing of F-35As as a 
period of expansion takes hold. The decision 
is no accident, with vast range complexes on 
the doorstep, this is also the location of one 
of two USAF aggressor squadrons of F-16s. 

Named after the famous polar pilot Carl 

‘Ben’ Eielson, the base hosts the 354th 
Fighter Wing (FW) of the Eleventh Air Force 
bf the Pacific Air Forces (PACAF) and is 
situated almost 400 miles (644km) north of 
Anchorage and around 25 miles (40km) from 
Fairbanks. Airmen deployed to Eielson AFB call 
themselves 'Icemen' due to the frigid weather. 
The motto of the 354th reflects that as well: 
'Ready to go at fifty below: It's also the place 
of the famous Red Flag - Alaska exercises 
that take place three or four times per year, 
which serve as a vital platform for giving new 
air warriors experience of flying large-force 
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combat missions in a realistic scenario without 
coming into harm's way. This further ensures 
their survival in actual combat scenarios 

if things come to that stage in real life. 

The 18th Aggressor Squadron (AGRS) 'Blue 
Foxes' is part of the 354th FW, operating 19 
Block 30 F-16Cs and two F-16D two-seaters 
that wear a variety of camouflage schemes 
to help them replicate the 'bad guys: 


Mission planning day 

Maj Lloyd 'Bond' Wright is currently 'MiG- 

1 a Red Air mission leader and the current 

assistant director of operations at the 18th 

AGRS, looking after training and scheduling. 

He was originally an F-15E pilot and flew with 

the 48th FW at RAF Lakenheath, UK before 

transitioning to the F-16 to join the Eielson 

aggressors. AFM spoke to him about the unit's 

bread and butter - supporting Red Flag - Alaska. 
Being the mission commander during Red 

Flag - Alaska is a hugely demanding role, 

not just in terms of running the exercise, 

but planning the deconfliction and safety. 

Maj Wright explained: "The day prior [to the 

mission] is a full day of planning. As aggressors 
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it's not only our job to provide world-class 
training and be the most professional the 'bad 
guy' can be, but it is also to maintain and 
monitor safety, training rules and the airspace, 
because those are more important than 
accurate training. It's a full 10-12-hour day spent 
coming up with a very intricate game plan - 
everybody has an altitude to be at, a location 
from which to begin the 'push; weapons that 
will be employed or replicated, integrating with 
our simulated IADS [integrated air defence 
system] to ensure that everything happens 
safely, and we get valid training out of it^ 
Typically, the aggressors borrow additional jets 
from the ‘Blue Force’ units to act as augmentees 
- beefing up the aggressor numbers if the 
scenario demands it. Maj Wright elaborated: 
"Co-ordinating with the augmentees and making 
sure they know exactly what they are doing - 
because they are not professional aggressors - 
is important, so they can execute safely and be 
part of the accurate threat replication picture.’ 
Capt Travis Worden who is a second assignment 
flight lead with the 18th added: "Last year [2018] 
was the first year in which we hosted Draken 
International to augment us for Red Air, which 
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was a new thing for us. The 64th [AGRS] down 
in Nellis have done that for a few years now, so 
we are investigating bringing out the contract 

adversary guys like Draken out into the Arctic.’ 


Game on 

Mission day and it's 0600hrs - time for the mass 
brief for the first ‘wave’ of the day. Describing 
the flow of events, Maj Wright said: "As MiG- 
1, | stand up in front of everyone and go over 
the safety brief, the training rules, altitude 
blocks for deconfliction. That takes about 
15-20 minutes. After that all the aggressors 
and augmentees leave the hall and gather 

for our own specialised mission brief. At that 
time, Blue Air briefs over their plan and how 
they are going to execute the mission set that 
day. In our brief, the whole 12-hour planning 
cycle from the prior day comes alive. 

"As MiG-1 it's my responsibility to articulate 
that so others can execute on the plan. That is 
my opportunity to convince everyone that this 
is a good idea! The MiG brief takes about an 
hour and covers everything from the order of 
starting the jets, how we are going to taxi out, 
how we take off and what routing we are going 


PART 
ONE 


orce Base in the 

wilds of a is home to one - 

of just two USAF aggressor 

squadrons: Kedar Karmarkar 

ventured to Fairbanks to 
see what goes on for the 
18th Aggressor Squadron 
during its main event: 
Red Flag - Alaska. 


Elelson 


Above: Squadron - and aggressor - culture is taken 
seriously within the 18th AGRS, and the motto ‘Have at 
You!’ is often heard. Here, a helmet and F-16 await the 
next mission for one of the ‘Blue Foxes’ pilots, callsign 
Jackal: Left: Twin-seat 18th AGRS F-16D 87-0366 ‘AK’ 
takes off from a snowy Eielson in full afterburner. 

The jet carries an inert AMRAAM on the wingtip, Air 
Combat Maneuvering Instrumentation (ACMI) pod 
and a ‘three-bag’ external fuel load. All photos Kedar 
Karmarkar 
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Controlling the fight 


The training in a Red Flag exercise is not limited just 
to the aircrews. TSgt Wesley Miller is a battlespace 
director and he has been an aircraft controller 
for ten years and an aggressor 'Baron' controller 
for the past five. "We have airborne command 
and control [C2] as well as ground-based C2. 
4 We always have the airborne C2 for the Blue 
Forces that might include the E-3 AWACS, while 
the Australians bring their E-7A Wedgetail or 
the Japanese their 767-based AWACS. 
; We ensure that we [on the Red side] have C2 
, since it gives them realistic and valid 
4 training and forces them to work 
m d together, something in the 
CAF [Combat Air Forces] 
4 they do not get to 
do very often" 
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to take to reach our side of the range, this is how 


we are going to hold, this is how we are going 
to ‘push; the things that our jets can or cannot 
do in accordance with the replication, here is 
how we are going to 'kill-remove; how we enter 
back into the battle, the tanker plan, an alternate 
plan in case weather is foul, how we are going 
to get home, and how we're going to debrief. It 
is an hour of constant talking covering all the 
points one after another in quick succession.’ 
For a new aggressor pilot or an augmentee 
crew, the information level is huge, but it 
becomes more comfortable after a couple of 
sorties. Maintenance checks ensure that the 
jets are ready to go. "As we step to the jets, 
we get updates from our operational support 
squadron on weather at the ranges, how does 
it affect our game plan. Things keep 
evolving right up to the point where E 
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execution phase and we are sticking to the plan” 
Wright explained that the ‘MiGs’ always take 
off after the Blue team, so as not to be a factor 
in their launch. “If Blue misses its schedule for 
launch, and when our time comes - we just 
go. It is actually a very good lesson for them to 
learn. If for example a guy dropped something 
in the cockpit and they are clogging up the 
whole flow [it would be a case of]: ‘Dude you 
cost us the war today. Hundreds died because 
you were not on time: It is a very important 
lesson - the little things that matter much.’ 


No walk in the JPARC 


The Joint Pacific Alaska Range Complex, or 
JPARC, is a very special piece of airspace that 

is around 65,000 sq miles (105,000km?) and 
sports the 'amenities' of 18 permanent Military 
Operations Areas (MOAs), 11 high-altitude training 


we hit afterburner and then we are in AM SUN areas, one conventional and two tactical bombing 
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ranges, the latter containing 510 different types 
of targets with 45 different threat simulators that 
are mobile as well as static. It includes a variety 
of terrain that provides a set of challenges to 
overcome - altitude, speed and airspace factors 
- which are major considerations for planning 
large-force engagements (LFEs). Maj Wright 
enthused: "With our jets here and the 
airspace that we have, this airspace 
is a national treasure. | have 
flown over lot of places in 
the world and this is by far 
the best airspace. You 

have 15,000ft [4,572m] 
mountains, tundra, 

glaciers, rolling hills, 
forests, canyons you 

can fly in and hide - the 
variety of the terrain is 
fantastic. You can talk 


about bad guys hiding in the mountains all day, 
but until you see it and your entire four-ship dies 
because someone is hiding behind a mountain, 
then it really sinks in. Because Alaska is fairly 
open, there are a lot of desolate places, or at least 
they are amenable to our noise and [electronic] 
jamming, you can go supersonic as you want. 
"The electronic attack is a significant 


For units at their home 
bases, they cannot jam 
GPS or other frequencies 
because they do not 
have the equipment to 
do that and secondly 
there are population 
centres that forbids 
any kind of jamming. 
It is an invaluable 
lesson to experience 
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portion of 21st-century air warfare. 
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the first-hand results of jamming on your 
equipment in combat. In here, there is no one 
around so we jam the GPS all the time.’ 

The scale of the ranges means it is extremely 
important to include tankers. "For normal training 
we get tankers once every couple weeks just to 
practice, but during a Red Flag we absolutely 
must have them. It's mandatory to have for the 
'MiGs: There are a couple of reasons why. On a 
normal day there are not many aircraft up in the 
air and return to base [RTB] is pretty routine, 
but in times of Red Flag there are 40-50 birds 
in the air and they are all returning to base and 
there might be hold times since Eielson has just 
one runway on which everyone has to recover. 
The 'MiGs' are the more experienced guys and 
this being our home turf we know the diverts 
pretty well. So the 'MiGs' need the gas to remain 
airborne until all Blue has landed. So we hit the 
tanker pretty regularly during a Flag alike 
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Above: As the sun sets on Fairbanks i in spectacular style, 18th AGRS F-16C 86-0293 'AK' taxies out t for it its next 
mission. The stores carried include inert AMRAAM and AIM-9X air-to-air missiles, plus an AN/ALQ-188 jamming 
pod. inset: An 18th AGRS 'Blue Foxes' pilot flashes the squadron's fox signal. A weeklong Arctic survival course 
is a prerequisite for aviators working in this hostile environment. The squadron keeps flying even when the 
temperature drops to -45°C (-50°F). Left: Two F-16Cs in the blue splinter scheme taxi out of the aircraft shelters. 
The pilots for this mission were ‘Rage’ (left) and ‘Jackal: When flying as Red Air, the 18th AGRS are operated by 
ground controllers, while the friendly Blue Air flies autonomously. 
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18th Aggressor Squadron 
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? to normal training days. Again as part of the MiG-1 emotional event if it goes poorly. This is all part 
irDenina tne mind planning process all of this is factored in - who of the learning too, for example that Hornet 
is going to the tanker, when, how much gas will flies significantly slower than an F-16 - so how 
they take. Co-ordinate with the tankers, where do you deal with that in the traffic pattern? 
they are going to be, alternate fuelling track if the “After landing, we come back in and look 
weather is bad and other details need to be taken through every second of our tapes - head-up- 
care of during the planning process. For accurate display camera and the radar. For every single 
threat replication, the aggressors regularly fly shot we take, notes are made of where | was, 
supersonic over the ranges and therefore need where the target was, the missile would have hit 
the tanker often during a Red Flag mission.’ at this point in time, was it a valid replication, all 
the data pertaining to airspace violations, being 

Lessons learned supersonic in the wrong part of the airspace, 

e of a Red Flag exercise mear jammers were on at what time: hi 


Knowing that F-16 'MiGs' are closing in at 
supersonic speeds and gaining on you really 
focuses the mind. Maj Wright said: "It is always 
eye-opening for the Blue Air guys to see a two- 
ship of MiGs closing on their tail at Mach 1.8. 

"In normal training, no one is doing actual 
threat replication since they are not professional 
aggressors, and at the same time you are always 
worried about saving gas to go home. 

"Whereas with us, | am here to train, l'm going to 
run every drop of gas | have in afterburner and go 
as fast as | can to show you how lethal that can be. 
And you 'died' because you did not turn around fast 
enough or you did not save enough gas to run home at 
a tactical airspeed - that is a huge lesson to learn." 
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sheer-domplexity is the scale - each jet carries " 
up to eight missiles! We need to get through all 
the shots quickly and accurately because if you 
make the debrief too long, the time of useful 
consciousness goes away and guys just zone out. 
It is absolutely essential how you manage this 
debrief to be quick yet effective and pull out the 
lessons. As ‘MiG’ we don't tell Blue how to run 
their show and since there are instructor pilots 
and patch-wearers [Weapons School graduates] 
in the room, they will pause the debrief and 
question some of their guys, why did they do 

a particular manoeuvre, that was really good 
thing that you did, or | want everyone to see that. 
Typically, the debrief is two hours of playing the 
tapes and pulling out those nuggets of lessons 
learnt. After that the 'MiGs' will separate and 
debrief the important pieces of their game plan 
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that were weak, what were the things they did 
well. We like to call it 'eating the crap sandwich' 

- you got the really bad thing, there are some 
things you did OK, and then here was another 
bad thing. The Blue Air folks are doing the same - 
diving into detail on individuals who did something 
wrong. Then we get back together again and then 
we go into details like percentage of ‘kills’ versus 
shots taken, which might reflect on a shortage 

of missiles for the next day in the ‘war: Even the 
kill ratios are examined - a break-even is bad - 
we [America] want it to be 12:1 - that's what we 
are after. Blue will spend a couple more hours to 
process and further refine tactics by incorporating 
the lessons. The whole point is we want the 
youngest guy in the room - the dude who has 
never seen anything like this before, that's our 
target audience - to learn the lessons well. 
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"We're burning millions of dollars of gas, so 
it's very important we don't ruin the whole day 
because someone messed something up.’ Capt 
Worden reminisced about when he was a new 
wingman at a Red Flag - Alaska. "My first Red 
Flag was here in Alaska in the summer of 2017 
with the 36th FS 'Flying Fiends' based out of 
Osan, South Korea. It was my first operational 
assignment and what I was feeling is no different 
to what any other wingmen feels here today. 
The room is full of fighter pilots who are more 
experienced than you and you have to prove 
something to them. Regardless of the fact that 
the mission is already putting pressure on you to 
do well, | can guarantee you that that youngest 
wingman is putting additional pressure on 
themselves to make a name in the company 
of such disciplined and expert people.’ 


E Coming up 


* 


7. The May 2020 issue is 
on sale globally from 
April 16.* 


On May 1, a detachment from 
the Belgian Air Component 
will depart Siauliai air 
base in Lithuania "ea 
after a period of eight ws T 
months, during which four we P. 
F-16s have been on constant NY 

guard as part of NATO's Baltic 
Air Policing (BAP) mission. In 
the process, the Belgian ‘Viper’ 
drivers have intercepted an 
impressive range of Russian 
military aircraft, including 
examples of the Su-24, Su-27, 
Su-33, Su-35, Tu-95MS, 
Tu-22M3 and Tu-160. In the 
next edition of AFM, we speak 
to the Belgian pilots involved. 


*UK scheduled on-sale date. Please note 
that overseas deliveries are likely to be 
after this date. Photo: Benoit Denet 
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AIRCRAFT « PERSONNEL » SQUADRONS » MISSIONS -+ PROGRAMS The 2020 edition 
of the US Air Force air 


\ UN ITED STATES power yearbook is 


[ow Al R FO) RC - Key Publishing's annual 
W S X AIR POWER YEARBOOK 2020 insight into the world’s 
largest and most 


b : 
powerful air arm. 
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CN \ 
N © USAF F-35A combat debut 
` N e New engines for the 
\ B-52H Stratofortress 


e Boeing’s T-7A Red Hawk 


INSIDE No ilot traini 
È - to transform pilot training 


-IDAHO AIR NATIONAL GUARD A-10s 

.— BOEING T-7A RED HAWK wy 

Maas cero e |daho's A-10 ‘Warthogs’, 
T e Mountain Home nose art 


~T PLUS a full order or battle and rundown 


of all USAF aircraft and units. 


*Free 2nd class P&P on all 


JUST £7.99 rus rre pap 7I 


Free P&P* when you order online at Call UK: 01780 480404 Monday to Friday 
www.keypublishing.com/shop OR Overseas: +44 1780 480404 9am-5:30pm 


SUBSCRIBERS CALL FOR YOUR £2.00 DISCOUNT! SUBSCRIBERS CALL FOR YOUR £2.00 DISCOUNT! 
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INNOVATION AND 
LEADERSHIP IN 
AEROSPACE 


May 13-17, 2020 


Berlin ExpoCenter Airport 
www.ila-berlin.com 
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